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T (Tumor) Categories

• T1: Tumor is limited to the thymus or mediastinum only

– T1a: Tumor ≤5 cm in greatest dimension

– T1b: Tumor >5 cm in greatest dimension

• T2: Tumor directly invades the pericardium (partial or full thickness), lung, or 

phrenic nerve

• T3: Tumor directly invades one or more of the following:

– Brachiocephalic vein

– Superior vena cava

– Chest wall

– Extrapericardial pulmonary arteries or veins

• T4: Tumor directly invades one or more of the following:

– Aorta (ascending, arch, or descending)

– Arch vessels

– Intrapericardial pulmonary arteries or veins

– Myocardium

– Trachea

– Esophagus

TNM classification



N (Lymph Node) Categories

• N0: No regional lymph node metastasis

• N1: Metastasis in anterior (perithymic) lymph nodes

• N2: Metastasis in deep intrathoracic or cervical lymph nodes (e.g., paratracheal, 

subcarinal, aortopulmonary window, hilar, jugular, or supraclavicular nodes)

Definition of distant metastasis (M)

• M0: No distant metastasis

• M1a: Presence of separate pleural or pericardial nodule(s) (droplet metastases)

• M1b: Presence of pulmonary intraparenchymal nodules or distant organ 

metastasis
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ITMIG/IASLC node compartments for thymic malignancies. Graphic depiction of N1 (anterior

region, blue) and N2 (deep region, purple) node compartments

J Thorac Oncol. 2014 Sep;9(9 Suppl 2):S81-7
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• Stage grouping
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Modified Masaoka Staging
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WHO Histologic Classification
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WHO Histologic Classification



Initial evaluation 
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Initial management 
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Principles of surgical resection (I)

• Surgical resection should be performed on carefully evaluated patients 

by thoracic surgeons with experience in managing thymomas and thymic 

carcinomas. Locally advanced (unresectable) and resectable stage ≥ II 

cases should be discussed and evaluated by a multidisciplinary team. 

• Surgical biopsy should be avoided if a resectable thymoma is strongly 

suspected based on clinical and radiologic features because of the 

substantial potential of tumor seeding when the tumor capsule is 

violated. 

• Biopsy of a possible thymoma should avoid a transpleural approach 

because of the substantial risk of converting a stage I thymomas to a 

stage IV thymoma by spreading tumor within the pleural space. 

• Prior to surgery, patients should be evaluated for signs and symptoms of 

myasthenia gravis and should be medically controlled prior to 

undergoing surgical resection. 

• Goal of surgery is complete excision of the lesion with total thymectomy 

and complete resection of contiguous and noncontiguous disease
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Principles of surgical resection (II)

• Complete resection may require the resection of adjacent structures, 

including the pericardium, phrenic nerve, pleura, lung, and even major 

vascular structures. Bilateral phrenic nerve resection should be avoided 

due to severe respiratory morbidity.

• Surgical clips should be placed at the time of resection to areas of close 

margins, residual disease, or tumor adhesion to unresected normal 

structures to help guide accurate radiation therapy when indicated. 

• During thymectomy, the pleural surfaces should be examined for pleural 

metastases. If feasible, resection of pleural metastases to achieve 

complete gross resection is appropriate.

• Minimally invasive procedures are not routinely recommended due to 

the lack of long-term data. However, minimally invasive procedures may 

be considered for clinical stage I-II if all oncologic goals can be met as 

in standard procedures, and if performed in specialized centers by 

surgeons with experience in these techniques.
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Rationale of Radiotherapy for Invasive 

thymoma and thymic carcinoma

• Thymoma is the most common tumor of the anterior 

mediastinum, accounting for approximate 20% of all 

mediastinal tumors in adults. 

• Complete surgical resection is the treatment of choice for 

all thymomas regardless of invasiveness.

• Radiotherapy is excellent adjuvant therapy for invasive 

thymomas, which are generally radio-responsive. 

• RT should be given for unresectable or incomplete 

resection patients with invasive thymoma or thymic 

carcinoma. 
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Rationale of Radiotherapy for Invasive 

thymoma and thymic carcinoma

For unresectable disease: 60-70 Gy (with daily fraction between 1.8 to 2 Gy)

For post-operative status: 45-50 Gy for radical surgery 

54 Gy for close margin and 60 Gy for gross residual lesions. 

Radiation dose less than 40 Gy possess higher relapse incidence. 

For large, invasive thymoma, neoadjuvant RT has been advocated. 
17



GTV: gross visible tumor volume

CTV: encompassing the entire thymus, surgical clips and potential site 

with residual disease.

PTV: including target motion and setup error. 

Post-operative radiotherapy will be arranged within 4-6 weeks 

after surgical intervention. 

Rationale of Radiotherapy for Invasive 

thymoma and thymic carcinoma
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Radiotherapy technique: including IMRT, VMAT and Tomotherapy

Carbon ion radiotherapy(CIRT) may be considered after case-specific 

discussion at MDT and CIRT tumor board.

Modern RT techniques can help to reduce the dose of normal tissues, 

including heart and lung. 

More conservative limits are recommended to minimize the dose 

volumes to all the normal structures. Since these patients are younger 

and mostly long-term survivors, the mean total dose to the heart should 

be as low as reasonably achievable to potentially maximize survival.

Rationale of Radiotherapy for Invasive 

thymoma and thymic carcinoma
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Masaoka stage II and III 

thymoma
• Post-OP RT for Masaoka stage II and III thymoma

remains controversial and should be discussed in MDT.
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Chemotherapy/others
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Pleural Mesothelioma

AJCC 9th T staging



Pleural Mesothelioma

AJCC 9th T staging: Measurement of pleural thickness

• Division of Upper- Middle- Lower by
aortic arch and top of Left atrium

• Psum = Pmax1+Pmax2+Pmax3

• Fmax = maximal fissure thickness

• T1: Psum ≤ 12mm + Fmax ≤ 5mm

• T2: Psum ≤ 30mm + Fmax >5mm

• T3: Psum ≥ 30mm

• T4: chest wall, mediastinal organ, 
diaphragm, pericardium/pericardial 
effusion, contralateral pleura



Pleural Mesothelioma

AJCC 9th N staging and M staging





Pleural Mesothelioma

Clinical staging
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