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Purpose: The aim of this study was to investigate the treatment and prognostic factors in
patients with Masaoka stage 3 thymic carcinoma.

Methods: A retrospective review was conducted of the medical records of patients with Masaoka
stage 3 thymic carcinoma between 2000 and 2012 in our institution. Clinical characteristics and
prognostic factors were analyzed. Survival curves were plotted using the Kaplan—-Meier method.
The Cox proportional hazard model was used for multivariate analysis.

Results: Thirty-two patients with Masaoka stage 3 thymic carcinoma, operated on in Zhejiang
Cancer Hospital, were identified between 2000 and 2012. Among 32 patients, 24 achieved
RO resection. The most common histological subtypes were squamous cell carcinoma
(n=15, 46.8%), followed by undifferentiated carcinoma (n=12, 37.5%), and other tumors
(n=5, 15.7%). The 5-year disease-free survival and overall survival rates were 56.8% and
61.5%, respectively. Patients with incomplete resection had a significantly worse disease-free
survival and overall survival as compared to complete resection with univariate analyses
(P-value 0.006 and 0.034, respectively). Multivariate analysis revealed that complete resec-
tion was statistically associated with disease-free survival but not overall survival (P-value
0.025 and 0.076, respectively).

Conclusion: Our results indicated that complete resection could impact the disease-free survival
of patients with stage 3 thymic carcinoma.
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Introduction

Thymic carcinoma is a rare, aggressive neoplasm of the anterior mediastinum that
is morphologically and biologically distinct from thymoma.! Surgery was the main
therapeutic modality for the early stage thymic carcinoma patients.> Because of the
involvement of surrounding vital structures, the treatment and prognosis of Masaoka
stage 3 thymic carcinoma was different from stage 1 and 2 patients.

In previous studies, both thymoma and thymic carcinoma were included and ana-
lyzed, reports focusing on thymic carcinoma were limited.* ¢ The value of resection,
radiotherapy, and chemotherapy has remained uncertain for the Masaoka stage 3
thymic carcinoma until now.”” The optimal treatment for Masaoka stage 3 thymic
carcinoma needs to be defined.

In the present study, we retrospectively evaluated the treatment and prognosis in
patients with Masaoka 3 thymic carcinoma, and explored the role of different prog-
nosis factors in this setting.

submit your manuscript
Dove

http:

OncoTargets and Therapy 2015:8 699-702 699
© 2015 Sun et al. This work is published by Dove Medical Press Limited, and licensed under Creative Commons Attribution — Non Commercial (unported, v3.0)

Al License. The full terms of the License are available at http://creati fl /by-nc/3.0/. Non- ial uses of the work are permitted without any further
permission from Dove Medical Press Limited, provided the work is properly attributed. Permissions beyond the scope of the License are administered by Dove Medical Press Limited. Information on
how to request permission may be found at: http://www.dovepress.com/permissions.php



http://www.dovepress.com/permissions.php
http://creativecommons.org/licenses/by-nc/3.0/
http://www.dovepress.com/permissions.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/OTT.S78791
mailto:zjch1971@163.com

Sun et al

Dove

Patients and methods
Methods

A total of 82 patients had surgical resection for thymic car-
cinoma between January 2000 and January 2012 in Zhejiang
Cancer Hospital. The Ethics Committee at Zhejiang Cancer
Hospital approved the study. The stage of thymic carcinoma
was classified based on the Masaoka staging system. Thirty-
two patients were diagnosed as pathologically Masaoka
stage 3 in this period. All of the 32 patients with resection
had pathologically confirmed thymic carcinoma. Histologic
subtypes were determined by 2004 World Health Organiza-
tion (WHO) histologic classification and two pathologists
(Professor Wenyong Sun and Haimiao Xu) reviewed and
confirmed diagnosis of all the thymic carcinomas. The recur-
rence or metastases were confirmed using chest computer-
ized tomography (CT), as well as ultrasound and/or CT of
the abdomen.

Follow-up

Surviving patients were followed-up every 3 to 6 months
for the first 5 years, then annually. The last censoring date
for survival was September 2013. The median follow-up of
patients was 68 months ranging from 20 to 189 months.

Statistical analysis

The statistical analysis using the SPSS version 16 (SPSS Inc.,
Chicago, IL, USA) was performed, assuming that P-value
less than 0.05 is statistically significant. The survival curves
were generated using the Kaplan—-Meier method. Disease-free
(DFS) survival encompassed the time from the surgery to
documented progression or death from any cause. The defini-
tion of overall survival (OS) was determined from the date of
surgery and the last known follow-up or date of death.

Results

Patient characteristics

Table 1 shows the patient clinical and histologic character-
istics. The median age was 47 years in all of the patients
(range, 22-71 years). Fifteen patients were diagnosed with
squamous cell carcinoma and 12 patients with undifferen-
tiated carcinoma. Four patients were diagnosed with neu-
roendocrine tumors and one patient with mucoepidermoid
carcinoma.

Treatment

All patients underwent surgical resection. Twenty-four
patients received complete resection and eight received
incomplete resection. Twenty-one patients were treated

Table | Demographic characteristics of the study population

Number (%)

Sex

Male 15 (46.9)

Female 17 (53.1)
Age

Range 22-71

Median 47

<50 17 (53.1)

=50 15 (46.9)
Histology

Squamous cell carcinoma 15 (46.9)

Undifferentiated carcinoma 12 (37.5)

Neuroendocrine tumor 4 (12.5)

Others I (3.1
Resection

Complete 24 (75)

Incomplete 8 (25)
Myasthenia gravis

Yes 4 (12.5)

No 28 (87.5)
Treatment after surgery

Only radiotherapy 7 (21.9)

Only chemotherapy 5(15.6)

Radiotherapy + chemotherapy 14 (43.8)

No 6 (18.7)

with radiation therapy (prescribed dose ranged from 40 Gy
to 60 Gy). Nineteen patients received chemotherapy (five
received only chemotherapy, 14 received radiotherapy and
chemotherapy). Of the patients with incomplete resection, four
had recurrence of local lesions and two had metastasization
(one with lung and one with bone). Second operations were
performed after recurrence of local lesions in three patients.

Survival and prognostic factors

The mean time of postoperative recurrence occurred at
101 months after initial surgery. The DFS rate was 56.8%
at 5 years and 48.7% at 10 years. The OS rate at 5 years was
61.5%, and at 10 years it was 36.9%.

Univariate analyses were performed by the Kaplan—
Meier method to assess the predictive capability of each
variable assessed. These data are summarized in Table 2.
Age, sex, radiotherapy, chemotherapy, and myasthenia
gravis were not found to be statistically associated with DFS
and OS. Complete resection was predictive of DFS and OS
(Figures 1 and 2).

The variables included in the final model are presented
in Table 3 and include age, sex, radiotherapy, chemotherapy,
complete resection, myasthenia gravis, and histology, com-
plete resection has significantly influenced DFS but not OS
in multivariate analysis.
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Table 2 Univariate analysis of DFS and OS in 32 thymic carcinoma patients

5-year DFS rate (%) P 5-year OS rate (%) P
Sex 0.719 0.656
Male 514 54.5
Female 61.2 66.6
Age 0.317 0.079
<50 528 60.0
=50 61.8 80.2
Histology 0.752 0318
Squamous cell carcinoma 49.7 60.0
Others 61.9 69.5
Complete resection 0.006 0.034
Yes 65.3 70.8
No 30.0 38.1
Adjuvant chemotherapy 0.646 0.256
Yes 54.0 54.5
No 59.8 69.2
Adjuvant radiotherapy 0.878 0.907
Yes 60.6 63.7
No 55.1 58.4
Myasthenia gravis 0.548 0.662
Yes 50.0 75.0
No 57.1 60.1

Abbreviations: DFS, disease-free survival; OS, overall survival.

Discussion

Considering the rarity of the disease, this report of 32 cases
is to be regarded as a relatively large study. Our results sug-
gest that complete resection could impact the DFS but not
OS with Masaoka stage 3 thymic carcinoma.

There are conflicting views in the literature with regard
to the optimal treatment of thymic carcinoma.®'® The effi-
cacy of resection for thymic carcinoma has not yet been
well studied until now. Some studies have indicated that
complete resection was the most important factor related to
the prognosis of patients with thymic carcinoma.!! Zhao et al
showed that complete resection not only predicts DFS
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Figure | Comparison of disease-free survival between complete resection and
incomplete resection patients (P=0.006).

but also OS after resection of 105 thymic squamous cell
carcinomas.'? However, some reports have showed that there
was no survival difference for patients who underwent com-
plete resection compared with incomplete resection.”'* In the
current study, there was DFS and OS differences between
complete and incomplete resection patients with univariate
analyses. However, the difference of OS was not significant
by multivariate analysis, the reason may be due to the small
number of patients in our study.

It remains controversial whether adjuvant radiation and
chemotherapy reduces the rate of local recurrence and distant
metastasis. Fan et al showed potential advantages in improving
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Figure 2 Comparison of overall survival between complete resection and
incomplete resection patients (P=0.034).
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Table 3 Multivariate survival analysis for disease-free survival (DFS) and overall survival (OS)

DFS os

HR 95% ClI P HR 95% ClI P
Age (=50 vs <50) 1.421 0.211-4.512 0514 2431 0.311-10.4211 0.421
Complete resection (yes vs no) 0.215 0.015-0.879 0.025 0.452 0.142—-1.075 0.076
Adjuvant chemotherapy (yes vs no) 2.741 0.512-16.542 0.425 2.042 0.761-14.214 0.765
Histology (squamous vs others) 0.578 0.165-2.879 0.425 0.341 0.078-1.987 0.541

Abbreviations: HR, hazard ratio; Cl, confidence interval; vs, versus.

survival and reducing relapse in patients with Masaoka stage 3
thymoma with radiotherapy.'* However, a study by the Japanese
Association for Chest Surgery demonstrated that neither
adjuvant radiation nor chemotherapy improved OS in patients
with completely resected thymic carcinoma.'> Our series also
revealed that adjuvant treatment did not have a significant effect
on Masaoka stage 3 thymic carcinoma. However, considering
selection bias and small number of patients, no conclusion can
be set on the efficacy of adjuvant treatment.

Our study is limited by its retrospective design over a
long period and its small number of patients. In addition,
there were only eight patients with incomplete resection.
Therefore, the influence of resection on DFS and OS must be
considered carefully. Thirdly, neoadjuvant treatment showed
a high efficacy for some locally advanced thymic carcinomas
and increased complete resection rate, while, no neoadjuvant
cases were enrolled in the current study. However, with few
cases in previous clinical studies, our retrospective study may
also be considered to be meaningful.

In conclusion, complete resection provided remarkable
DFS benefit in Masaoka stage 3 thymic carcinoma. The role
of radiotherapy and chemotherapy need to validate in the
prospectively large studies.
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