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Abstract
Thymoma is a relatively rare tumor. Thymoma can relapse after operation or radiochemotherapy. 
The definitions of recurrent thymoma have been made by ITMIG. It is necessary to find the risk 
factors for recurrence based on the clinicopathologic features. Masaoka stage, WHO histological 
type, tumor size and treatment modalities are all the risk factor of recurrent thymoma. The diagnosis 
of recurrence is very important for thymoma. Surgery is a main therapy for thymoma. Complete 
re-resection can achieve a better prognosis than non-surgical therapy or incomplete re-resection. 
Radiotherapy and chemotherapy are still the important non-surgical therapy. Other treatment, 
such as targeted therapy, immunotherapy and percutaneous cryoablation can be used in recurrent 
thymoma.
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Introduction
Thymoma is relatively rare, but is the main neoplasm in anterior mediastinum. Doctors were 

not in agreeing with the nature of thymoma previously. Some thymoma showed as benign behavior, 
and would not recurrent in a long period. However, thymoma could relapse after all. Thymoma has 
its staging system and pathology classification system from international organizations. However, 
even in stage I or type A thymoma, recurrence could occur in some cases [1,2]. Therefore, thymoma 
is a kind of elusive tumor. But, benign thymoma cannot be distinguished from malignant tumor in 
most cases. Recurrent thymoma can be found after a long time after a radical thymectomy has been 
done, and follow-up should be done for long enough to find its recurrence [1,3].

Because of its recurrence property, it is suitable to take thymoma as malignancy. The relapse 
rate of thymoma ranges from 5% to 50% in different stage after radical resection [4]. A study 
from Japanese Association for Research on Thymus (JART) showed 420 in 2,835 thymoma post-
operation cases (14.8 %) relapsed [5]. The managements of thymoma include surgery, radiotherapy, 
chemotherapy and other treatment methods. However, recurrence is still inevitable. Therefore, 
it is necessary to find the risk factors for recurrence based on the clinicopathologic features. The 
diagnosis and treatment are still very important for the prognosis of thymoma. International Thymic 
Malignancy Interest Group (ITMIG) proposed the treatment efficacy is best evaluated by recurrence 
rate. Overall Survival (OS) is a standard prognosis parameter for almost all kinds of carcinomas. 
But, most thymoma patients would live a long life even after recurrence, and die of other causes [3]. 
In that way, OS is not a good parameter for thymoma. Freedom-from-recurrence, however, is the 
best measure for patients after a radical treatment. For freedom-from-recurrence, 5-year follow-up 
is necessary, and 10-year follow-up is a better index for stage I thymoma [3]. Therefore, recurrence 
is a very important definition for thymoma.

Definition of Recurrence
The definitions of recurrent thymoma have been made by ITMIG [3]. Only when all tumors 

have been potentially eradicated (an R0 resection or a complete radiographic response has been 
achieved), the term recurrence has its meaning. This definition gives us some guide to the recurrent 
thymoma. This definition gives us two criteria for two kinds of treatment (surgery and non-surgery). 
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For surgery treatment, R0 resection is prerequisite for the recurrence 
diagnosis. R1 and R2 resection represent the tumor residue, which 
means that it should be tumor progression when the tumor grows 
up. For non-surgery, complete radiographic response is prerequisite 
for the recurrence diagnosis. However, complete radiographic 
response does not equal to pathological Complete Response (pCR). 
That is, complete radiographic response does not mean any tumor 
residues. Even in R1 and partial R2 resection for surgery treatment, 
tumors cannot be found in radiology. Tumor may exist in some 
“complete radiographic response” cases. Then, putting the surgical 
and non-surgical definition together for recurrent thymoma seems 
not advisable. Non-surgical definition for recurrent thymoma should 
be considered carefully. As to the relapse time, ITMIG proposes it 
should be considered as recurrence once a strong clinical suspicion 
exists, even without test (radiology or pathology) to confirm. In some 
cases, thymoma is indolent tumor and grows slowly. Therefore, when 
the recurrence is so obvious to diagnosis, many years may be past. 
So, that is right to diagnose once a strong clinical suspicion exists. 
However, when there are some evidences to prove the recurrence is a 
mistake, the diagnosis of recurrence should be rescinded. Recurrence 
can be divided as local, regional, and distant. Local recurrence occurs 
in tumor bed. Regional recurrence occurs in thoracic cavity away 
from the tumor bed. Distant recurrence occurs intrapulmonary or 
extrathorax. Recurrence mainly occurs in local or region [6,7]. Distant 
metastases usually occur in less than 5% recurrent thymoma [8].

The Related Clinicopathologic Features of 
Recurrent Thymoma

Recurrence is a character of malignancy. Whether the thymoma 
will relapse depend on its biological behaviors. Invasiveness is the 
attribute of malignant tumors. Then, how to estimate thymoma’s 
invasiveness? The stage of thymoma defines the invasiveness of 
thymoma. Although IASLC/ITMIG proposes another staging 
system, which is called TNM stage [9], the Masaoka stage was still 
the most popular staging system for thymoma [10,11]. TNM stage 
was not popularly accepted because the lymph node metastasis rate 
was very low [12]. Stage I was defined as grossly and microscopically 
encapsulated. It is also called a noninvasive thymoma. That is, it has 
not spread beyond the thymus. Stage II-IV means invasive thymoma. 
From this meaning, Stage II and above have the possibility to 
relapse. So, stage should be the most related factor for recurrence. 
Many studies have proved stage system, especially Masaoka stage 
was an independent risk factor of recurrence [13-15]. Stage I and 
II thymomas relapse mainly in local or region. A large proportion 
of recurrent thymoma is in Stage III and IV. The more advanced 
the Masaoka stage was at diagnosis, the higher the recurrence rates 
were. However, stage alone may not be enough. Other factors should 
also be considered for reference. Another important factor relating 
to recurrent thymoma is WHO histological type. According to the 
morphology of epithelial cells and the lymphocyte-to-epithelial cell 
ratio, the World Health Organization (WHO) classified thymoma 
into different types. For clinical use, thymoma can be classified into A 
(A, AB), early B (B1, B2), advanced B (B3), and C (Thymic carcinoma) 
[16]. Generally, Type A and AB are considered as benign, type B1 and 
B2 are low-grade malignancy, type B3 has a malignant behavior, and 
type C is cancer [17]. WHO histological type is correlated with tumor 
invasiveness, completeness of resection, recurrence, and Masaoka 
stage [18-20]. However, a few reports showed WHO histological 
classification lacked significance correlation with risk of relapses 
[21]. Tumor size reflects tumor’s growth. The faster tumor grows, the 

larger it will be. Generally, benign tumor is small and grows slowly; 
malignancy can be larger and grow faster. Actually, tumor doubling 
time is applied in many kinds of carcinoma to assess tumor’s growth 
speed in clinic. However, because of thymoma’s indolent nature, 
tumor doubling time may be very long. And surgery was applied 
in most thymoma when it was found. Tumor doubling time was 
seldom applied in thymoma. So, tumor size is still very important 
in thymoma. Tumor size is associated with recurrence [1,15,16]. 
8 cm is the cut-off values to predict recurrence in some studies [1, 
16,22,23]. Treatment modalities are very important to recurrent 
thymoma. Surgery is the radical treatment. The effect of radiotherapy 
and chemotherapy can achieve tumor regression from imaging, but 
cannot be proved by histopathology. At present, according to the 
definition of ITMIG, the effect of radiotherapy and chemotherapy 
are evaluated by radiographic response, but surgery is confirmed 
according to pathology. Surgery has a better curative effect than 
non-surgery. Therefore, the recurrence rate by surgery may be lower 
than that by non-surgery. However, from the concept of recurrence, 
surgery should achieve R0 resection, which requires strict pathology 
confirmation. However, at present, many previous reports have 
not the relevant pathology confirmation. So, the recurrence rate in 
previous reports may be overestimated. As local or regional relapse 
is the common recurrent site, radiotherapy seems necessary for 
thymoma to reduce recurrence. However, adjuvant radiotherapy 
cannot reach an agreement [20]. Haniuda stratified the involvement 
of the parietal pleural (pleural factor, p) and pericardium (pericardial 
factor, c) into different types [24]. Adhesion but not invasion was 
classified as p1 or c1, microscopic invasion was classified as p2 or 
c2. All of them have the risk to relapse. Postoperative irradiation was 
effective in preventing recurrence in p1 or c1 patients but not in p2 
or c2 patients. In addition, postoperative radiotherapy may lead to 
morbidities to the lungs, heart, and other mediastinal structures [25-
27]. Chemotherapy seems not necessary because thymoma usually 
relapse in local or region. Recurrence cannot be altered by adjuvant 
chemotherapy [28].

Diagnosis of Recurrent Thymoma
The diagnosis of recurrence is very important for thymoma. In 

most cases, even if thymoma recurs, it grows slow and is indolent. 
And most thymoma relapses in local or region. So, recurrent 
thymoma usually occurs insidiously. Thymoma may recur long 
after operation. The recurrence may take a long time to be found in 
imaging. Sometimes tissue is so hard to get that pathological diagnosis 
is difficult to carry out. Therefore, ITMIG propose it should be 
considered as recurrence once a strong clinical suspicion exists. This 
is a prospective diagnosis, but not a retrospective diagnosis. Imaging 
plays an important role in the diagnosis of recurrence. Computed 
Tomography (CT) and Magnetic Resonance Imaging (MRI) are 
conventional examine for thymoma and recurrent thymoma, and 
usually are applied to find recurrent focus during follow-up. It is 
recommended that CT should be check every year in 5 years after 
complete thymectomy, every two years after 5 years, and should 
be performed at least 20 years [29]. However, there will be some 
fibrosis and scarring post operation or post-irradiation. It is difficult 
to differentiate fibrosis and scarring with recurrent nodule just by 
morphological imaging. Positron Emission Tomography (PET-CT) 
can make up the shortness of CT by providing both morphological 
imaging and metabolic information, therefore, is more accurate 
than conventional imaging [30]. PET-CT can distinguish recurrent 
nodules from post-treatment changes in the mediastinum. Pathology 
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plays an important role in carcinoma diagnosis, and is still taken 
as gold standard. Generally, cytopathology can be got by puncture. 
Histopathology can be achieved by biopsy or resection in operation. 
Histopathology is more accurate than cytopathology. However, when 
surgery cannot be performed, cytopathology became an important 
pathology form in diagnosis. Pathological examination is sometimes 
difficult due to the size and location of the nodules. However, if 
possible, fine needle aspiration biopsy still can be performed to get 
the pathological diagnosis.

Treatment
The choice for the treatment is very important to recurrent 

thymoma. It is necessary to make sure the clinical stage once 
recurrence appears. Treatment should be decided after definite 
stage is determined. If surgery is needed, it is necessary to determine 
whether radical treatment is feasible.

Surgery
Surgery is a main therapy for thymoma. However, whether it is 

necessary for recurrent thymoma is a question. Many studies showed 
that complete re-resection can achieve a better prognosis than non-
surgical therapy or incomplete re-resection [6,31-33]. Complete re-
resection was comparable with those without recurrence in prognosis 
[22,29]. Incomplete re-resection was comparable with chemo/
radiotherapy alone in 10-year Long-Term Survivals (LTSs) rates 
[2]. Debulking surgery leads to a worse prognosis than non-surgical 
treatment for recurrent thymoma [34]. Morbidity and mortality with 
re-resection are 0 -13.3% and 0-32.1%, respectively [35]. Therefore, 
surgery is still the main therapy for recurrent thymoma. Clinical 
stage should be made clear. Recurrent site should be ascertained 
to identify local, regional, or distant recurrence. It is important to 
make sure the resectability before operation. R0, R1 or R2 resection 
should be assessed by clinical experience according to the imaging 
information. If R0 resection or even R1 resection can be achieved, 
surgery is advisable. When the tumor cannot be removed completely, 
Debulking surgery seems not suitable. However, Debulking surgery 
can be taken as a kind of means for salvage therapy in some occasion.

Radiotherapy and chemotherapy
Radiotherapy and chemotherapy are important non-surgical 

therapy. Radiotherapy can control local and regional recurrence. 
Chemotherapy can control distant recurrence. So, when the 
recurrent thymoma is inoperable, radiotherapy and chemotherapy 
are reasonable choice [36-38]. To the patient’s surgery has been done, 
radiotherapy and chemotherapy may be taken into consideration. 
No studies about radiotherapy and chemotherapy after re-resection 
for recurrent thymoma have been reported until now, because the 
recurrent thymoma is rare for a single institute and may take a long 
time to occur. So, the study for recurrent thymoma is difficult to 
carry out. Therefore, we just can refer to the study on postoperative 
radiotherapy and chemotherapy for thymoma. Postoperative 
radiation can decrease the burden of microscopic residual focus 
in tumor bed [39,40]. However, Postoperative radiotherapy for 
thymoma is still controversial. Some study showed postoperative 
radiotherapy decrease the recurrence rate [14,41], however, others 
cannot get the similar result [32-34]. If complete resection can be 
achieved, radiotherapy seems redundant. So, in most cases, for R0 
resection, adjuvant radiotherapy and chemotherapy are not necessary. 
For R1 and R2 resection, radiotherapy and chemotherapy is crucial to 
control the residual focus in tumor bed.

Other treatment
Percutaneous cryoablation is a locally ablative technique, which 

is usually used in carcinoma treatment. In recurrent thymoma, 
percutaneous cryoablation also can be used [42], especially to 
multiple lesions. No or minimal complications occurred in most 
cases. So, it is a safe and effective therapy for local control of recurrent 
thymoma. Many drivers’ genes mutation has been found in multiple 
carcinomas. Targeted therapy has become a promising treatment 
modality for cancer. Many signaling pathways for targeted therapy 
have been discovered in thymoma. Many targeted agents have been 
applied in clinical trials [43]. However, most of them are Phase II 
clinical trials. Further clinical trials should be carried out to verify the 
feasibility of targeted drugs. Recently, Immunotherapy with immune 
checkpoint inhibitors has become a promising therapeutic method 
for various malignancies. The most research on immune checkpoint 
inhibitors is PD-1/PD-L1 monoclonal antibody. When PD-1, mainly 
being present on the surface of activated T cells, binds to PD-L1 on 
tumour cells, the cytotoxic T-cell response is down regulated. PD-1/
PD-L1 monoclonal antibody would solve this problem. When PD-L1 
expresses high, the effect of PD-1 or PD-L1 antibodies will be good. 
The expression of PD-L1 in thymic carcinomas is high. A single-arm, 
single-centre, phase 2 study showed the effect of pembrolizumab in 
thymic carcinoma was comparable with that in another carcinoma 
[44]. So, pembrolizumab may be a promising therapy for thymic 
carcinoma. Best supportive treatment may still be feasible to low PS 
score patients.

Problems and future
With the development of evidence-based medicine, the diagnosis 

and treatment of various tumors should be proved by clinical trials. 
Thymoma is a kind of rare tumor. Most of thymomas are in early 
stage. Furthermore, thymoma has an indolent nature. It may take 
many years of follow-up to find the recurrence. So, a large number of 
thymoma cases may be needed to meet the needs of clinical research. 
However, the thymoma cases are limit in single institution. A large 
number of thymoma cases in multiple centers will be needed to get 
scientific research conclusions. In addition, a real prognosis data can 
be got through a long period of follow-up. ITMIG has been set up 
for many years, and subsequently, organizations for thymoma study 
have been set up in a lot of countries. In China, Chinese Alliance for 
Research in Thymoma (ChART) has done amount of works. The 
research on thymoma will be carried up in a few years. The guideline 
will be improved soon. In future, the research on thymoma will 
be promising. In addition, the age of Big Data is coming. Artificial 
Intelligence, basing upon Big Data, gradually comes to reality. Artificial 
intelligence plays an important role in many medical areas such as 
imaging diagnosis, pathology diagnosis and tumor radiotherapy 
target delineation. It is believed that with the development of science 
and technology, artificial intelligence will bring a better future for the 
diagnosis, treatment and follow-up of recurrent thymoma.

Acknowledgement
This work was supported by 1022 talents training program 

of Zhejiang Cancer Hospital and Natural Science Foundation of 
Zhejiang (LY18H160036, LGF20H160005).

References
1.	 Xu C, Feng QF, Fan CC. Patterns and predictors of recurrence after radical 

resection of thymoma. Radiother Oncol. 2015;115(1):30-4.

2.	 Sandri A, Cusumano G, Lococo F. Long-term results after treatment 

https://pubmed.ncbi.nlm.nih.gov/25794972/
https://pubmed.ncbi.nlm.nih.gov/25794972/
https://pubmed.ncbi.nlm.nih.gov/25393792/


Jiahui Xu, et al.,

4

Clinics in Surgery - Thoracic Surgery

Remedy Publications LLC., | http://clinicsinsurgery.com/ 2022 | Volume 7 | Article 3488

for recurrent thymoma: A multicenter analysis. J Thorac Oncol. 
2014;9(12):1796-804.

3.	 Huang J, Detterbeck FC, Wang Z. Standard outcome measures for thymic 
malignancies. J Thorac Oncol. 2010;5(12):2017-23.

4.	 Ruffini E, Filosso PL, Oliaro A. The role of surgery in recurrent thymic 
tumors. Thorac Surg Clin. 2009;19(1):121-31.

5.	 Mizuno T, Okumura M, Asamura H. Surgical management of recurrent 
thymic epithelial tumors: A retrospective analysis based on the Japanese 
nationwide database. J Thorac Oncol. 2015;10(1):199-205.

6.	 Hamaji M, Ali SO, Burt BM. A meta-analysis of surgical versus nonsurgical 
management of recurrent thymoma. Ann Thorac Surg. 2014;98(2):748-55.

7.	 Huang J, Rizk NP, Travis WD. Comparison of patterns of relapse in thymic 
carcinoma and thymoma. J Thorac Cardiovasc Surg. 2009;138(1):26-31.

8.	 Venuta F, Rendina EA, Longo F. Long-term outcome after multimodality 
treatment for stage III thymic tumors. Ann Thorac Surg. 2003;76(6):1866-
72.

9.	 Detterbeck FC, Stratton K, Giroux D. The IASLC/ITMIG thymic epithelial 
tumors staging project: Proposal for an evidence-based stage classification 
system for the forthcoming (8th) edition of the TNM classification of 
malignant tumors. J Thorac Oncol. 2014;9(9):S65-72.

10.	Masaoka A, Monden Y, Nakahara K. Follow-up study of thymomas with 
special reference to their clinical stages. Cancer. 1981;48(11):2485-92.

11.	Koga K, Matsuno Y, Noguchi M. A review of 79 thymomas: Modification 
of staging system and reappraisal of conventional division into invasive 
and non-invasive thymoma. Pathol Int. 1994;44(5):359-67.

12.	Hwang Y, Park IK, Park S, Kim ER, Kang CH, Kim YT. Lymph node 
dissection in thymic malignancies: Implication of the ITMIG lymph node 
map, TNM stage classification, and recommendations. J Thorac Oncol. 
2016;11(1):108-14.

13.	Lardinois D, Rechsteiner R, Lang RH. Prognostic relevance of Masaoka 
and Muller-Hermelink classification in patients with thymic tumors. Ann 
Thorac Surg. 2000;69:1550-5.

14.	StroÈbel P, Bauer A, Puppe B. Tumor recurrence and survival in 
patients treated for thymomas and thymic squamous cell carcinomas: A 
retrospective analysis. J Clin Oncol. 2004;22(8):1501-9.

15.	Tseng YC, Tseng YH, Kao HL. Long term oncological outcome of 
thymoma and thymic carcinoma - an analysis of 235 cases from a single 
institution. PLoS One. 2017;12(6):e0179527.

16.	Wright CD, Wain JC, Wong DR. Predictors of recurrence in thymic 
tumors: Importance of invasion, World Health Organization histology, 
and size. J Thorac Cardiovasc Surg. 2005;130(5):1413-21.

17.	Kondo K, Yoshizawa K, Tsuyuguchi M. WHO histologic classification is 
a prognostic indicator in thymoma. Ann Thorac Surg. 2004;77(4):1183-8.

18.	Park MS, Chung KY, Kim KD, Yang WI, Chung JH, Kim YS, et al. 
Prognosis of thymic epithelial tumors according to the new World Health 
Organization histologic classification. Ann Thorac Surg. 2004;78(3):992-7.

19.	Nakagawa K, Asamura H, Matsuno Y. Thymoma: A clinicopathologic 
study based on the new World Health Organization classification. J Thorac 
Cardiovasc Surg. 2003;126:1134-40.

20.	Okumura M, Ohta M, Tateyama H. The World Health Organization 
histologic classification system reflects the oncologic behavior of thymoma: 
A clinical study of 273 patients. Cancer. 2002;94:624-32.

21.	Guerrera F, Rendina EA, Venuta F. Does the World Health Organization 
histological classification predict outcomes after thymomectomy? 
Results of a multicentre study on 750 patients. Eur J Cardiothorac Surg. 
2015;48(1):48-54.

22.	Blumberg D, Port JL, Weksler B. Thymoma: A multivariate analysis of 
factors predicting survival. Ann Thorac Surg. 1995;60(4):908-13.

23.	Wright CD. Management of thymomas. Crit Rev Oncol Hematol. 

2008;65(2):109-20.

24.	Haniuda M, Miyazawa M, Yoshida K. Is postoperative radiotherapy for 
thymoma effective? Ann Surg. 1996;224(2):219-24.

25.	Kleikamp G, Schnepper U, Körfer R. Coronary artery and aortic valve 
disease as a long-term sequel of mediastinal and thoracic irradiation. 
Thorac Cardiovasc Surg. 1997;45(1):27-31.

26.	Shulimzon T, Apter S, Weitzen R, Yellin A, Brenner HJ, Wollner 
A. Radiation pneumonitis complicating mediastinal radiotherapy 
postpneumonectomy. Eur Respir J. 1996;9(12):2697-9.

27.	Yeoh E, Holloway RH, Russo A. Effects of mediastinal irradiation on 
oesophageal function. Gut. 1996;38(2):166-70.

28.	Kim BK, Cho BC, Choi HJ. A single institutional experience of surgically 
resected thymic epithelial tumors over 10 years: Clinical outcomes and 
clinicopathologic features. Oncol Rep. 2008;19(6):1525-31.

29.	Bae MK, Byun CS, Lee CY. Clinical outcomes and prognosis of recurrent 
thymoma management. J Thorac Oncol. 2012;7(8):1304-14.

30.	El-Bawab HY, Abouzied MM, Rafay MA. Clinical use of combined 
positron emission tomography and computed tomography in thymoma 
recurrence. Interact Cardiovasc Thorac Surg. 2010;11(4):395-9.

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

32.	Haniuda M, Kondo R, Numanami H. Recurrence of thymoma: 
Clinicopathological features, re-operation, and outcome. J Surg Oncol. 
2001;78:183-8.

33.	Ruffini E, Mancuso M, Oliaro A. Recurrence of thymoma: Analysis of 
clinicopathologic features, treatment, and outcome. J Thorac Cardiovasc 
Surg. 1997;113:55-63.

34.	Margaritora S, Cesario A, Cusumano G. Single-centre 40-year results 
of redo operation for recurrent thymomas. Eur J Cardiothorac Surg. 
2011;40:894-900.

35.	Dai J, Song N, Yang Y. Is it valuable and safe to perform reoperation for 
recurrent thymoma? Interact Cardiovasc Thorac Surg. 2015;21(4):526-31.

36.	Zhao Y, Shi J, Fan L, Hu D, Yang J, Zhao H. Surgical treatment of 
thymoma: An 11-year experience with 761 patients. Eur J Cardiothorac 
Surg. 2016;49(4):1144-9.

37.	Forquer JA, Rong N, Fakiris AJ, Loehrer PJ Sr, Johnstone PA. 
Postoperative radiotherapy after surgical resection of thymoma: Differing 
roles in localized and regional disease. Int J Radiat Oncol Biol Phys. 
2010;76(2):440-5.

38.	Rajan A, Giaccone G. Chemotherapy for thymic tumors: Induction, 
consolidation, palliation. Thorac Surg Clin. 2011;21(1):107-14.

39.	Gripp S, Hilgers K, Wurm R. Thymoma: Prognostic factors and treatment 
outcomes. Cancer. 1998;83(8):1495-503.

40.	Eralp Y, Aydiner A, Kizir A. Resectable thymoma: Treatment outcome 
and prognostic factors in the late adolescent and adult age group. Cancer 
Invest. 2003;21(5):737-43.

41.	Chang JH, Kim HJ, Wu HG, Kim JH, Kim YT. Postoperative radiotherapy 
for completely resected stage II or III thymoma. J Thorac Oncol. 
2011;6(7):1282-6.

42.	Abtin F, Suh RD, Nasehi L, Han SX, Hsu W, Quirk M, et al. Percutaneous 
cryoablation for the treatment of recurrent thymoma: Preliminary safety 
and efficacy. J Vasc Interv Radiol. 2015;26(5):709-14.

43.	Girard N. Chemotherapy and targeted agents for thymic malignancies. 
Expert Rev Anticancer Ther. 2012;12(5):685-95.

44.	Giaccone G, Kim C, Thompson J. Pembrolizumab in patients with thymic 
carcinoma: A single-arm, single-centre, phase 2 study. Lancet Oncol. 
2018;19(3):347-55.

https://pubmed.ncbi.nlm.nih.gov/25393792/
https://pubmed.ncbi.nlm.nih.gov/25393792/
https://pubmed.ncbi.nlm.nih.gov/20978450/
https://pubmed.ncbi.nlm.nih.gov/20978450/
https://pubmed.ncbi.nlm.nih.gov/19288827/
https://pubmed.ncbi.nlm.nih.gov/19288827/
https://pubmed.ncbi.nlm.nih.gov/25247341/
https://pubmed.ncbi.nlm.nih.gov/25247341/
https://pubmed.ncbi.nlm.nih.gov/25247341/
https://pubmed.ncbi.nlm.nih.gov/24980604/
https://pubmed.ncbi.nlm.nih.gov/24980604/
https://pubmed.ncbi.nlm.nih.gov/19577051/
https://pubmed.ncbi.nlm.nih.gov/19577051/
https://pubmed.ncbi.nlm.nih.gov/14667602/
https://pubmed.ncbi.nlm.nih.gov/14667602/
https://pubmed.ncbi.nlm.nih.gov/14667602/
https://pubmed.ncbi.nlm.nih.gov/25396314/
https://pubmed.ncbi.nlm.nih.gov/25396314/
https://pubmed.ncbi.nlm.nih.gov/25396314/
https://pubmed.ncbi.nlm.nih.gov/25396314/
https://pubmed.ncbi.nlm.nih.gov/7296496/#:~:text=Abstract,radically treated group was 44.4%25.
https://pubmed.ncbi.nlm.nih.gov/7296496/#:~:text=Abstract,radically treated group was 44.4%25.
https://pubmed.ncbi.nlm.nih.gov/8044305/
https://pubmed.ncbi.nlm.nih.gov/8044305/
https://pubmed.ncbi.nlm.nih.gov/8044305/
https://pubmed.ncbi.nlm.nih.gov/26762745/
https://pubmed.ncbi.nlm.nih.gov/26762745/
https://pubmed.ncbi.nlm.nih.gov/26762745/
https://pubmed.ncbi.nlm.nih.gov/26762745/
https://www.annalsthoracicsurgery.org/article/S0003-4975(00)01140-1/fulltext
https://www.annalsthoracicsurgery.org/article/S0003-4975(00)01140-1/fulltext
https://www.annalsthoracicsurgery.org/article/S0003-4975(00)01140-1/fulltext
https://pubmed.ncbi.nlm.nih.gov/15084623/
https://pubmed.ncbi.nlm.nih.gov/15084623/
https://pubmed.ncbi.nlm.nih.gov/15084623/
https://pubmed.ncbi.nlm.nih.gov/28632791/
https://pubmed.ncbi.nlm.nih.gov/28632791/
https://pubmed.ncbi.nlm.nih.gov/28632791/
https://pubmed.ncbi.nlm.nih.gov/16256797/
https://pubmed.ncbi.nlm.nih.gov/16256797/
https://pubmed.ncbi.nlm.nih.gov/16256797/
https://pubmed.ncbi.nlm.nih.gov/15063231/
https://pubmed.ncbi.nlm.nih.gov/15063231/
https://pubmed.ncbi.nlm.nih.gov/15337034/
https://pubmed.ncbi.nlm.nih.gov/15337034/
https://pubmed.ncbi.nlm.nih.gov/15337034/
https://pubmed.ncbi.nlm.nih.gov/14566259/
https://pubmed.ncbi.nlm.nih.gov/14566259/
https://pubmed.ncbi.nlm.nih.gov/14566259/
https://pubmed.ncbi.nlm.nih.gov/11857293/
https://pubmed.ncbi.nlm.nih.gov/11857293/
https://pubmed.ncbi.nlm.nih.gov/11857293/
https://pubmed.ncbi.nlm.nih.gov/25246487/
https://pubmed.ncbi.nlm.nih.gov/25246487/
https://pubmed.ncbi.nlm.nih.gov/25246487/
https://pubmed.ncbi.nlm.nih.gov/25246487/
https://pubmed.ncbi.nlm.nih.gov/7574993/
https://pubmed.ncbi.nlm.nih.gov/7574993/
https://pubmed.ncbi.nlm.nih.gov/17570676/
https://pubmed.ncbi.nlm.nih.gov/17570676/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1235345/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1235345/
https://pubmed.ncbi.nlm.nih.gov/9089971/
https://pubmed.ncbi.nlm.nih.gov/9089971/
https://pubmed.ncbi.nlm.nih.gov/9089971/
https://pubmed.ncbi.nlm.nih.gov/8980989/
https://pubmed.ncbi.nlm.nih.gov/8980989/
https://pubmed.ncbi.nlm.nih.gov/8980989/
https://pubmed.ncbi.nlm.nih.gov/8801191/
https://pubmed.ncbi.nlm.nih.gov/8801191/
https://pubmed.ncbi.nlm.nih.gov/8801191/
https://pubmed.ncbi.nlm.nih.gov/8801191/
https://pubmed.ncbi.nlm.nih.gov/8801191/
https://pubmed.ncbi.nlm.nih.gov/22699889/
https://pubmed.ncbi.nlm.nih.gov/22699889/
https://pubmed.ncbi.nlm.nih.gov/20639307/
https://pubmed.ncbi.nlm.nih.gov/20639307/
https://pubmed.ncbi.nlm.nih.gov/20639307/
https://pubmed.ncbi.nlm.nih.gov/22632880/
https://pubmed.ncbi.nlm.nih.gov/22632880/
https://pubmed.ncbi.nlm.nih.gov/11745803/
https://pubmed.ncbi.nlm.nih.gov/11745803/
https://pubmed.ncbi.nlm.nih.gov/11745803/
https://pubmed.ncbi.nlm.nih.gov/9011702/
https://pubmed.ncbi.nlm.nih.gov/9011702/
https://pubmed.ncbi.nlm.nih.gov/9011702/
https://pubmed.ncbi.nlm.nih.gov/21353790/
https://pubmed.ncbi.nlm.nih.gov/21353790/
https://pubmed.ncbi.nlm.nih.gov/21353790/
https://pubmed.ncbi.nlm.nih.gov/26105772/
https://pubmed.ncbi.nlm.nih.gov/26105772/
https://pubmed.ncbi.nlm.nih.gov/26324679/
https://pubmed.ncbi.nlm.nih.gov/26324679/
https://pubmed.ncbi.nlm.nih.gov/26324679/
https://pubmed.ncbi.nlm.nih.gov/19427738/
https://pubmed.ncbi.nlm.nih.gov/19427738/
https://pubmed.ncbi.nlm.nih.gov/19427738/
https://pubmed.ncbi.nlm.nih.gov/19427738/
https://pubmed.ncbi.nlm.nih.gov/21070992/
https://pubmed.ncbi.nlm.nih.gov/21070992/
https://pubmed.ncbi.nlm.nih.gov/9781943/
https://pubmed.ncbi.nlm.nih.gov/9781943/
https://pubmed.ncbi.nlm.nih.gov/14628432/
https://pubmed.ncbi.nlm.nih.gov/14628432/
https://pubmed.ncbi.nlm.nih.gov/14628432/
https://pubmed.ncbi.nlm.nih.gov/21642871/
https://pubmed.ncbi.nlm.nih.gov/21642871/
https://pubmed.ncbi.nlm.nih.gov/21642871/
https://pubmed.ncbi.nlm.nih.gov/25921453/
https://pubmed.ncbi.nlm.nih.gov/25921453/
https://pubmed.ncbi.nlm.nih.gov/25921453/
https://pubmed.ncbi.nlm.nih.gov/22594902/
https://pubmed.ncbi.nlm.nih.gov/22594902/
https://pubmed.ncbi.nlm.nih.gov/29395863/
https://pubmed.ncbi.nlm.nih.gov/29395863/
https://pubmed.ncbi.nlm.nih.gov/29395863/

	Title
	Abstract
	Introduction
	Definition of Recurrence
	The Related Clinicopathologic Features of Recurrent Thymoma
	Diagnosis of Recurrent Thymoma
	Treatment
	Surgery
	Radiotherapy and chemotherapy
	Other treatment
	Problems and future

	Acknowledgement
	References

