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Treatment and prognosis of type B2 thymoma
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Abstract

Background: Because of the rarity of thymoma, no randomized trials have prospectively detected the prognosis
and optimal treatment for type B2 thymoma. The aim of this study is to investigate the treatment and prognosis
for patients with type B2 thymoma.

Methods: We retrospectively evaluated the outcome of 42 patients with type B2 thymoma who were treated
between 1995 and 2010 in Zhejiang Cancer Hospital. Survival curves were plotted using the Kaplan–Meier method.
The Cox proportional hazard model was used for multivariate analysis.

Results: The current study included 42 patients. The 5-year disease-free survival and overall survival rates were
62.8% and 84.9%, respectively. There were significant differences in disease-free survival and overall survival among
different Masaoka stages (both P < 0.001). Univariate and multivariate analysis revealed that Masaoka stage was
associated with disease-free survival and overall survival (P = 0.00 and 0.001, respectively).

Conclusions: Our results indicate that Masaoka stage affects disease-free survival and overall survival of patients with
type B2 thymoma.
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Background
Thymoma has a prevalence of 0.1 to 0.4/100,000 and ac-
counts for less than 1% of all malignant tumors [1]. The
B2 type of thymoma is defined as a tumor in which the
neoplastic epithelial component appears as scattered plump
cells with vesicular nuclei and distinct nucleoli among a
heavy population of lymphocytes by the World Health
Organization (WHO) classification [2].
The proportion of B2 types reported is about 20% for

all thymomas [3,4]. The B2 type of thymoma has been
shown to have a better prognosis than thymic carcinoma
and worse than types A, AB and B1 [5,6]. Because of the
rarity of thymoma, no randomized trials have prospect-
ively detected the prognosis and optimal treatment of
type B2 thymoma. No consensus guidelines for the treat-
ment of type B2 thymoma have currently been defined.
In the present study, we retrospectively evaluated the treat-
ment and prognosis of patients with type B2 thymoma,
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and the long-term efficacy of multimodality therapy in this
setting.
Methods
Patients
A total of 252 patients underwent a surgical resection
for thymoma between January 1995 and January 2010 in
Zhejiang Cancer Hospital. In this period, 42 patients
were diagnosed as type B2. The stage of thymoma was
classified based on the Masaoka staging system. All pa-
tients had been pathologically confirmed as having type
B2 thymoma (WHO histologic classification) by surgery
or needle biopsy. Recurrence or metastases were con-
firmed using chest computed tomography, as well as
ultrasound and/or computed tomography of the abdo-
men. The study was approved by the ethics committee
of Zhejiang Cancer Hospital.
Follow-up
For patients who underwent a surgical intervention, all
were examined in the outpatient clinic at 3-month inter-
vals for the first 2 years and, thereafter, at 6-month inter-
vals. For patients at an advanced stage, the follow-ups
were at 6 to 8 weeks apart. The last censoring date for
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survival was March 2013. The median follow-up of pa-
tients was 70 months, ranging from 25 to 180 months.

Statistical analysis
The statistical analysis was performed using SPSS version
17 (SPSS Inc, Chicago, IL, USA), assuming that P < 0.05 is
statistically significant. The survival curves were generated
using the Kaplan–Meier method. Disease-free survival
(DFS) encompassed the time from surgery to documented
progression or death from any cause. The definition of
overall survival (OS) was determined from the date of sur-
gery and the last known follow-up or date of death.

Results
Patient characteristics
The patients’ characteristics are detailed in Table 1. The
median age was 54 years (range 15 to 71 years). Of the
42 patients, 35 underwent surgery and 7 received a
Table 1 Characteristics of the 42 patients

Variable Number Percentage

Sex

Male 16 38.1

Female 26 61.9

Age

Median (years) 54

≥50 25 59.5

<50 17 40.5

Tumor size

>7 cm 11 26.2

≤7 cm 31 73.8

Myasthenia gravis

Yes 8 19.0

No 34 81.0

Masaoka stage

I 14 33.3

II 11 26.2

III 10 23.8

IV 7 16.7

Surgery

R0 30 71.4

R1 + R2 5 11.9

No 7 16.7

Radiotherapy

Yes 22 52.4

No 20 47.6

Chemotherapy

Yes 6 14.3

No 36 85.7
biopsy. At the time of diagnosis, 31 were asymptom-
atic, while 11 presented with clinical symptoms or
signs, including 8 with myasthenia gravis and 3 with
chest pain. Stage I was diagnosed for 14 patients, stage
II for 11 patients, stage III for 10 patients and stage IV
for 7 patients.
Treatment and recurrence or metastasis
Of the 35 patients who underwent surgery, 30 had an R0
resection and 5 had an R1 or R2 resection. Also 22 patients
were treated with radiation therapy (doses ranged from
40 to 60 Gy). Six patients received chemotherapy as a
regimen with CAP (cyclophosphamide + doxorubicin +
cisplatin, n = 2), carboplatin and paclitaxel (n = 2) or
VIP (ifosfamide + cisplatin + etoposide, n = 2).
Recurrence developed in 17 patients. Ten of seventeen

patients had local recurrence, and pleural relapse was
the most common site (six of ten patients). Seven pa-
tients had distant metastases after surgery. The sites of
the distant metastases were the lung (three cases), liver
(two cases) and bone (two cases).
Table 2 Univariate analysis of disease-free and overall
survival for 42 patients with type B2 thymoma

Variable Five-year disease-free
survival rate (%)

P 5-year overall
survival rate (%)

P

Gender 0.117 0.061

Male 44.9 87.5

Female 75.1 82.8

Age 0.479 0.971

<50 62.1 87.7

≥50 62.9 81.4

Stage 0.000 0.000

I + II 79.2 95.2

III + IV 33.4 55.2

Resection 0.009 0.000

Yes 67.8 93.7

No 42.9 51.4

Adjuvant
treatment

0.204 0.023

Yes 66.5 95.7

No 58.9 71.5

Tumor size 0.772 0.372

>7 cm 56.2 90.7

≤7 cm 80.8 82.4

Myasthenia
gravis

0.895 0.702

Yes 51.4 83.3

No 64.7 84.9



Table 3 Multivariate survival analysis for disease-free and overall survival of the 42 patients

Disease-free survival Overall survival

Variable Hazard ratio 95% confidence interval P Hazard ratio 95% confidence interval P

Gender (male vs female ) 0.448 0.144–1.395 0.166 0.275 0.069–1.100 0.068

Age (≥50 vs <50) 1.058 0.249–4.507 0.939 0.777 0.134–4.491 0.778

Resection (yes vs no) 0.782 0.113–5.429 0.804 1.937 0.219–17.092 0.552

Adjuvant treatment (yes vs no) 1.385 0.421–4.555 0.591 2.853 0.649–12.545 0.165

Tumor size (>7 cm vs ≤7 cm) 3.079 0.657–14.417 0.153 2.514 0.371–17.041 0.345

Myasthenia gravis (yes vs no) 1.204 0.182–7.945 0.847 0.598 0.046–7.813 0.695

Stage (III + IV vs I + II ) 6.163 2.421–15.691 0.000 5.462 1.923–15.514 0.001
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Survival and prognostic factors
The 5-year DFS rates were 62.8% (85.7%, 70.1%, 47.3%
and 0.00% in stages I, II, III and IV, respectively). The
5-year OS rates were 84.9% (91.7%, 88.9%, 72.0% and
34.3% in stages I, II, III and IV, respectively).
The effects of age, gender, adjuvant treatment, myas-

thenia gravis, resection and Masaoka stage on DFS and
OS were studied in both uni- and multivariate analyses
(Tables 2 and 3). In the univariate analysis, resection and
Masaoka stage were predictive of DFS and OS (Figures 1
and 2). Masaoka stage was shown to have a significant
influence on DFS and OS in the multivariate analysis.
Discussion
To the best of our knowledge, this is the first report that
has focused on the prognosis and treatment of type B2
thymoma. Our results suggest that Masaoka stage could
affect the survival of patients with type B2 thymoma.
Figure 1 Comparison of disease-free survival for different Masaoka st
Type B2 thymoma has a moderate aggressive nature
compared with other subtypes. About half of patients
were staged as III or IV at the first diagnosis [7,8]. In
contrast, most patients with type B3 and thymic carcin-
oma were at an advanced stage [9,10]. In the current
study, 40.5% patients were at stages III or IV of type B2
at diagnosis. The 5-year survival rate was around 50%
for type B3 thymoma, while it was 90% for types B1, AB
and A. The 5-year survival rate for type B2 thymoma
was about 60% to 70% in previous reports [4,5]. The 5-year
survival rate was 62.8% in our study, which is similar to
previous reports.
The effect of different treatments is discussed contro-

versially in previous studies. It is generally accepted that
surgery is the mainstay treatment, and R0 resection is
one of the most independent prognostic factors for
thymoma. However, some reports have shown that there
was no survival difference for patients who undergo
complete resection compared with patient undergoing
ages (P < 0.001).



Figure 2 Comparison of overall survival for different Masaoka stages (P < 0.001).
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incomplete resection [4,11]. In the current study, there
were DFS and OS differences between complete and
incomplete resection patients. However, the differences
for DFS and OS were not significant by multivariate
analysis, possibly because of the small number of pa-
tients in our study. Adjuvant radiotherapy is not usu-
ally recommended for stage I thymoma in the National
Comprehensive Cancer Network guideline and recom-
mended category is low in stage II and III thymoma. In
our study, adjuvant radiotherapy and chemotherapy
had no effect on DFS and OS in multivariate analyses.
Considering selection bias and the small sample size,
no conclusions can be made for the efficacy of adju-
vant treatment.
The Masaoka staging system has been shown to be an

independent prognostic factor for all subtypes of thymoma
in previous research [12,13]. Our present study demon-
strated that Masaoka stage was an independent prognostic
factor for type B2 thymoma in both uni- and multivariate
analyses (P = 0.00 and 0.001, respectively). There were
significant survival differences among different stages
in terms of DFS and OS (Figures 1 and 2).
Our study is limited by its retrospective design and its

small number of patients. In addition, there were only
17 patients with recurrence or metastasis. Therefore, the
outcome must be explained carefully. However, with few
cases in previous clinical studies, our retrospective study
may also be considered to be meaningful.

Conclusions
In conclusion, Masaoka stage remains the mainstay for
type B2 thymoma. Given the nature of retrospective
analysis, our results should be confirmed by further pro-
spective studies.

Consent
Written informed consent was obtained from the patient
for the publication of this report and any accompanying
images.

Abbreviations
DFS: disease-free survival; OS: overall survival; WHO: World Health
Organization.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
YZ and ZS cooperated in the conception and design of the study and in the
collection of the data. ZS and XJ drafted the manuscript. All authors
approved the final manuscript.

Acknowledgements
None

Received: 6 February 2014 Accepted: 2 September 2014
Published: 20 September 2014

References
1. De Jong WK, Blaauwgeers JL, Schaapveld M, Timens W, Klinkenberg TJ,

Groen HJ: Thymic epithelial tumours: a population-based study of the
incidence, diagnostic procedures and therapy. Eur J Cancer 2008,
44:123–130.

2. Dadmanesh F, Sekihara T, Rosai J: Histologic typing of thymoma according
to the new World Health Organization classification. Chest Surg Clin N Am
2001, 11:407–420.

3. Okumura M, Ohta M, Tateyama H, Nakagawa K, Matsumura A, Maeda H,
Tada H, Eimoto T, Matsuda H, Masaoka A: The World Health Organization
histologic classification system reflects the oncologic behavior of
thymoma: a clinical study of 273 patients. Cancer 2002, 94:624–632.

4. Shen S, Ai X, Lu S: Long-term survival in thymic epithelial tumors: a
single-center experience from China. J Surg Oncol 2013, 107:167–172.



Song et al. World Journal of Surgical Oncology 2014, 12:291 Page 5 of 5
http://www.wjso.com/content/12/1/291
5. Marchevsky AM, Gupta R, Casadio C, Hiroshima K, Jambhekar NA, Kim DJ,
Nakatani Y, Okumura M, Rena O, Yoshida S: World Health Organization
classification of thymomas provides significant prognostic information
for selected stage III patients: evidence from an international thymoma
study group. Hum Pathol 2010, 41:1413–1421.

6. Kim DJ, Yang WI, Choi SS, Kim KD, Chung KY: Prognostic and clinical
relevance of the World Health Organization schema for the classification
of thymic epithelial tumors: a clinicopathologic study of 108 patients
and literature review. Chest 2005, 127:755–761.

7. Chen G, Marx A, Chen WH, Yong J, Puppe B, Stroebel P, Mueller-Hermelink HK:
New WHO histologic classification predicts prognosis of thymic epithelial
tumors: a clinicopathologic study of 200 thymoma cases from China.
Cancer 2002, 95:420–429.

8. Rieker RJ, Hoegel J, Morresi-Hauf A, Hofmann WJ, Blaeker H, Penzel R, Otto HF:
Histologic classification of thymic epithelial tumors: comparison of
established classification schemes. Int J Cancer 2002, 98:900–906.

9. Gao L, Wang C, Fang W, Zhang J, Lv C, Fu S: Outcome of multimodality
treatment for 188 cases of type B3 thymoma. J Thorac Oncol 2013,
8:1329–1334.

10. Demirci S, Turhan K, Ozsan N, Yalman D, Cakan A, Cok G, Cagirici U, Ozkok
S: Prognostic factors for survival in patients with thymic epithelial
tumors. Thorac Cardiovasc Surg 2011, 59:153–157.

11. Asamura H, Nakagawa K, Matsuno Y, Suzuki K, Watanabe S, Tsuchiya R:
Thymoma needs a new staging system. Interact Cardiovasc Thorac Surg
2004, 3:163–167.

12. Kondo K, Monden Y: Thymoma and myasthenia gravis: a clinical study of
1,089 patients from Japan. Ann Thorac Surg 2005, 79:219–224.

13. Okereke IC, Kesler KA, Morad MH, Mi D, Rieger KM, Birdas TJ, Badve S,
Henley JD, Turrentine MW, Nelson RP, Loehrer PJ: Prognostic indicators
after surgery for thymoma. Ann Thorac Surg 2010, 89:1071–1079.

doi:10.1186/1477-7819-12-291
Cite this article as: Song et al.: Treatment and prognosis of type B2
thymoma. World Journal of Surgical Oncology 2014 12:291.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Patients
	Follow-up
	Statistical analysis

	Results
	Patient characteristics
	Treatment and recurrence or metastasis
	Survival and prognostic factors

	Discussion
	Conclusions
	Consent
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	References

