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Thymic epithelial tumors (TETs) consist of thymoma 
and thymic carcinoma, and they tend to be treated fairly 
similarly despite they are histopathologically highly 
heterogeneous and officially recognized to be distinct 
according to the update of the WHO classification in 
2004 (1). Surgery remains the cornerstone of therapy, 
and even though complete resection provides the best 
survival and opportunity of cure, approximately 10% to 
30% of patients with TETs undergoing surgical resection 
developed recurrent diseases (2,3). A retrospective 10-year 
monoinstitutional analysis was conducted on 25 patients 
with first recurrence of disease progression by Banna et al.  
showed that combination chemotherapy could achieve 
high disease control rate in recurrent/progressive TET 
and confirmed the role of surgery in combination with 
chemotherapy (4).

Definition of progression-free survival and recurrence-
free survival should be clarified when studies are to be 
conducted for prognosticators. Given that long-term 
survival is achievable with resection and recurrence may 
provide a more clinically relevant endpoint (5), only patients 
with completely resected thymoma and thymic carcinoma 
should be enrolled. Prognostic statements and treatment 
strategies for recurrence in TETs can therefore be made on 
the basis of greater patient collectives of those undergoing 
complete resection and longer follow-up.

Factors predicting recurrence and the optimal treatment 
for recurrent disease have been investigated, but patients 
undergoing incomplete resection were included (2,6,7). 
Banna et al. enrolled 25 patients, 20 of whom were 

thymoma and 5 thymic carcinoma treated either with 
surgery, or with chemotherapy and radiotherapy. Eleven 
patients were disease-free after the initial treatment 
because they underwent R0 resection. Although patients 
undergoing complete resection can experience long-term 
survival (8,9), recurrence is common in advanced disease, 
and often earlier and more distant, with lower progression-
free survival in patients with thymic carcinoma (10,11). The 
tumor biology in patients undergoing R0 resection may 
be different from those undergoing incomplete resection. 
Among the 25 patients with recurrent disease, there were 
4 stage II patients, 10 stage III patients, and 11 stage IV 
patients, and 11 of them underwent R0 resection. It is a 
common belief that invasion of aorta or pulmonary vessels 
by thymic epithelial tumors precludes complete resection, 
while invasion of innominate vein or superior vena cava 
(SVC) did not preclude surgery, and long-term survival 
could be anticipated if the tumor was radically resected 
as that invading the lung or pericardium (12,13). Tumor 
biology also contributes to the differences of recurrence-
free survival in thymoma and thymic carcinoma. As 
thymoma is considered locally slowly growing more than 
hematogenously spreading, direct invasion into the lung 
might predispose to local or regional recurrence, whereas 
distant metastasis is commonly seen in thymic carcinoma 
at the time of diagnosis. Invasion of the innominate vein 
or SVC and the potential microscopic metastasis therefore 
poses a greater risk of recurrence than lung or pericardial 
invasion in patients with completely resected thymic 
carcinoma (12,13).
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Banna et al. reported that 10 of 20 patients with 
recurrent thymoma were type B3. The tumor histology has 
been identified as one of the prognosticators of recurrent 
TETs (2,7). In most of the studies thymic carcinoma was 
categorized and analyzed along with thymoma, and few 
study focused on the association of tumor relapse with 
subtyping of thymic carcinoma (14). It is reported that 
the surgical outcome of patients with TETs depends on 
histologic classification and grade (7,14). We demonstrated 
that histologic classification and subtyping did not affect 
recurrence-free survival in patients with completely resected 
thymoma or thymic carcinoma (12,13). 

Thymoma is usually comorbid with myasthenia gravis, 
which has been regarded as a positive prognostic factor for 
overall survival in TETs (15,16). On the other hand, the 
rare occurrence of myasthenia gravis with thymic carcinoma 
portends its invasiveness before diagnosis. The presence of 
myasthenia gravis enables timely diagnosis and complete 
resection for thymoma. Recurrent thymoma might also be 
associated with flare-up of myasthenia gravis. However, 
myasthenia gravis did not have protective effect on 
cumulative incidence of recurrence (17), and the timing and 
feasibility of surgical resection for recurrent thymoma may 
be affected by the existence of paraneoplastic syndrome. 
Besides myasthenia gravis, patients with multiple metastasis 
had a worse prognosis than single metastasis (18,19). Taken 
into consideration together, the performance status of 
patient with recurrent TET may impact on the feasibility of 
surgery and result in selection bias that the better prognosis 
in patients undergoing surgery for recurrent disease.

Banna et al. demonstrated that 7 of the surgically 
resected thymomas were type B3. Only one patient 
undergoing surgery at diagnosis and for first recurrence 
had subsequent recurrence. It has been reported histologic 
progression was noted in recurrent thymoma, and thymoma 
with cortical differentiate needed careful follow-up (20,21). 
This observation implies that the tumor behavior might be 
different between recurrent and progressive disease, and 
complete resection provides the only opportunity of long-
term survival whatever the tumor histology is. Treatments 
for patients not suitable for surgery include chemotherapy, 
radiotherapy, and percutaneous cryoablation (22). Multiple 
combination with cytotoxic chemotherapeutic agents were 
reported in the study. Nonetheless, based on the meta-
analysis by Hamaji et al. (23), and with the development 
of minimally invasive surgical approach and treatment 
modalities, complete resection for recurrent TETs should 
be considered in otherwise healthy patients (24,25).

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned 
and reviewed by Section Editor Dr. Zhuoqi Jia (Thoracic 
Department, the First Affiliated Hospital of Xi’an Jiaotong 
University, Xi’an, China). 

Conflicts of Interest: Both authors have completed the 
ICMJE uniform disclosure form (available at http://dx.doi.
org/10.21037/med.2018.03.10). The authors have no 
conflicts of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1.	 Müller-Hermelink HK, Engel P, Kuo TT, et al. Tumours 
of the thymus: Introduction. In: Travis WD, Brambilia 
E, Müller-Hermelink HK, et al. editors. World Health 
Organization Classification of Tumours. Pathology and 
Genetics: Tumours of the Lungs, Pleura, Thymus and 
Heart. Geneva, Switzerland: World Health Organization, 
2004:148-51.

2.	 Okumura M, Shiono H, Inoue M, et al. Outcome of 
surgical treatment for recurrent thymic epithelial tumors 
with reference to world health organization histologic 
classification system. J Surg Oncol 2007;95:40-4.

3.	 Venuta F, Anile M, Diso D, et al. Thymoma and thymic 
carcinoma. Eur J Cardiothorac Surg 2010;37:13-25.

4.	 Banna GL, Sheel A, Sheel V, et al. Treatment and 
prognostic factors of patients with thymic epithelial 

http://dx.doi.org/10.21037/med.2018.03.10
http://dx.doi.org/10.21037/med.2018.03.10


Mediastinum, 2018 Page 3 of 3

© Mediastinum. All rights reserved.   Mediastinum 2018;2:23med.amegroups.com

tumors at first recurrence or progression. Future Oncol 
2017;13:2429-39.

5.	 Detterbeck FC, Parsons AM. Thymic tumors. Ann Thorac 
Surg 2004;77:1860-9.

6.	 Hamaji M, Allen MS, Cassivi SD, et al. The role of 
surgical management in recurrent thymic tumors. Ann 
Thorac Surg 2012;94:247-54; discussion 254.

7.	 Strobel P, Bauer A, Puppe B, et al. Tumor recurrence 
and survival in patients treated for thymomas and thymic 
squamous cell carcinomas: a retrospective analysis. J Clin 
Oncol 2004;22:1501-9.

8.	 Tseng YL, Wang ST, Wu MH, et al. Thymic carcinoma: 
involvement of great vessels indicates poor prognosis. Ann 
Thorac Surg 2003;76:1041-5.

9.	 Weksler B, Dhupar R, Parikh V, et al. Thymic carcinoma: 
a multivariate analysis of factors predictive of survival in 
290 patients. Ann Thorac Surg 2013;95:299-303.

10.	 Cardillo G, Carleo F, Giunti R, et al. Predictors of 
survival in patients with locally advanced thymoma and 
thymic carcinoma (Masaoka stages III and IVa). Eur J 
Cardiothorac Surg 2010;37:819-23.

11.	 Kang MW, Lee ES, Jo J, et al. Stage III thymic epithelial 
neoplasms are not homogeneous with regard to clinical, 
pathological, and prognostic features. J Thorac Oncol 
2009;4:1561-7.

12.	 Yen YT, Lai WW, Chang KW, et al. Factors predicting 
recurrence and postrecurrence survival in completely 
resected thymic carcinoma. Ann Thorac Surg 
2014;97:1169-75.

13.	 Tseng YL, Chang JM, Lai WW, et al. Behind and Beyond 
the Masaoka Staging: A 25-Year Follow-up Study of 
Tumor Recurrence in Completely Resected Thymic 
Epithelial Tumors in a Single Institution. Medicine 
(Baltimore) 2015;94:e2278.

14.	 Hosaka Y, Tsuchida M, Toyabe S, et al. Masaoka stage and 
histologic grade predict prognosis in patients with thymic 
carcinoma. Ann Thorac Surg 2010;89:912-7.

15.	 Margaritora S, Cesario A, Cusumano G, et al. Thirty-five-
year follow-up analysis of clinical and pathologic outcomes 
of thymoma surgery. Ann Thorac Surg 2010;89:245-52; 
discussion 252.

16.	 Mao ZF, Mo XA, Qin C, et al. Incidence of thymoma 
in myasthenia gravis: a systematic review. J Clin Neurol 
2012;8:161-9.

17.	 Filosso PL, Evangelista A, Ruffini E, et al. Does 
myasthenia gravis influence overall survival and cumulative 
incidence of recurrence in thymoma patients? A 
Retrospective clinicopathological multicentre analysis on 
797 patients. Lung Cancer 2015;88:338-43.

18.	 Marulli G, Margaritora S, Lucchi M, et al. Surgical 
treatment of recurrent thymoma: is it worthwhile? Eur J 
Cardiothorac Surg 2016;49:327-32.

19.	 Yano M, Sasaki H, Moriyama S, et al. Number of recurrent 
lesions is a prognostic factor in recurrent thymoma. 
Interact Cardiovasc Thorac Surg 2011;13:21-4.

20.	 Ciccone AM, Rendina EA. Treatment of recurrent thymic 
tumors. Semin Thorac Cardiovasc Surg 2005;17:27-31.

21.	 Pescarmona E, Rendina EA, Venuta F, et al. Recurrent 
thymoma: evidence for histological progression. 
Histopathology 1995;27:445-9.

22.	 Abtin F, Suh RD, Nasehi L, et al. Percutaneous 
cryoablation for the treatment of recurrent thymoma: 
preliminary safety and efficacy. J Vasc Interv Radiol 
2015;26:709-14.

23.	 Hamaji M, Ali SO, Burt BM. A meta-analysis of surgical 
versus nonsurgical management of recurrent thymoma. 
Ann Thorac Surg 2014;98:748-55.

24.	 Marulli G, Comacchio GM, Rea F. Video assisted thoracic 
surgery (VATS) for recurrent thymoma. Ann Cardiothorac 
Surg 2015;4:540-4.

25.	 Fang W, Feng J, Ji C, et al. Minimally invasive 
thymectomy for locally advanced recurrent thymoma. J Vis 
Surg 2016;2:58.

doi: 10.21037/med.2018.03.10
Cite this article as: Tseng YL, Ye YT. Treatment and 
prognostic factor for recurrent thymic epithelial tumors. 
Mediastinum, 2018;2:23.


