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ABSTRACT —— Objectives. Epithelial mesenchymal transition (EMT) is a fundamental biological process during
which epithelial cells change to a mesenchymal phenotype, which has a profound impact on cancer progression. It
has been proposed that the increased expression of EMT markers, loss of epithelial markers such as E-cadherin,
and altered expression of mesenchymal markers such as N-cadherin, referred to as cadherin switching, are associ-
ated with a poor prognosis in patients with cancer. We analyzed the expression of E-cadherin and N-cadherin in
thymic cancer to determine their relationship to the clinicopathological factors and prognosis. Methods. We col-
lected data from 31 patients with thymic cancer treated at our institution between 2000 and 2014. Immunohisto-
chemistry was used to examine the expression of EMT markers, E-cadherin, and N-cadherin in tumor specimens.
The correlation between EMT and the prognosis in patients with thymic cancer was also evaluated. Results. Sur-
gical resection was extended to the surrounding organs in addition to thymectomy, including patients with a thy-
mic tumor and those who underwent an anterior mediastinal lymphadenectomy. Twenty-six patients received RO
resection. As for the Masaoka staging, pathological findings revealed 1 patient with stage I, 1 with stage II, 20
with stage III, 1 with IVa, and 8 with IVb disease. The histological diagnosis was squamous cell carcinoma in 25,
undifferentiated carcinoma in 4, and others in 2 patients. Immunohistochemical results showed a decreased ex-
pression of E-cadherin or the up-regulation of N-cadherin in surgically resected specimens from 15 patients with
tumors classified as EMT marker-positive. The 5-year survival rate was 86% for all, 63% for EMT marker-positive
cases, and 100% for EMT marker-negative cases. The survival of patients with EMT marker-positive tumors was
significantly worse than in those with EMT marker-negative tumors. Conclusion. The EMT marker expression,
such as cadherin switching, was detected in resected thymic cancer tumors. Our results indicated that EMT af-
fects the degree of malignant potential of thymic cancer.
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Table 1. Patient and Tumor Characteristics

Characteristics Thymic cancer (n=31)

Age (years)

Mean = SD 583+135

Range 27-79
Gender

Male 22

Female 9
Histology

Squamous cell carcinoma 25

Undifferentiated carcinoma 4

LCNEC 1

Mucoepidermoid carcinoma 1
Tumor size (cm)

Mean £ SD 6.1+£20

Range 25—12
Masaoka stage

I 1

I 1

111 20

IVa 1

Vb 8
Resected organs

Bilateral BCV 5

SVC 3

Left BCV 8

Ao arch 2

Lung 18

Phrenic nerve 10

Vagal nerve 4

LCNEC, large cell neuroendocrine carcinoma; BCV,
brachiocephalic vein; SVC, superior vena cava; Ao, aorta;
SD, standard deviation.
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Figure 1. Summary of E-cadherin and N-cadherin ex-
pression. The gray cells indicate the number of patients
with the EMT-positive tumors.
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Figure 2.
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Immunohistochemistry staining was used to analyze the protein expression of E-cadherin as an epithelial

marker and of N-cadherin as a mesenchymal marker in tumors. All sections were scored in a semi-quantitative man-
ner, as described in the protocol noted in the Materials and Methods.

Table 2. EMT Status and Clinicopathological Factors

EMT - EMT +

Characteristics (n=16) (n=15) s}
Age (years)
Mean + SD 60+16 56+10
Range 27-79 36-73
Gender
Male 11 11 1.0
Female 5 4
Histology
Squamous cell carcinoma 12 12 1.0
Others 4 3
Tumor size (cm)
Mean £ SD 6.2+24 6017 0.80
Range 30—120 25—90
Masaoka stage
111 2 0
111 10 10 061
v 4 5
Preoperative chemotherapy
- 9 4 0.15
+ 7 11
Preoperative radiotherapy
- 10 6 0.29
+ 6 9
Resection
Complete 15 11 0.17
Incomplete 1 4

SD, standard deviation.
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Figure 3. A. The overall survival curves of all patients. B. The overall survival curves of patients according to Ma-
saoka staging. C. The overall survival curves of patients according to the EMT status. D. Disease-free survival
curves of 26 patients who underwent complete resection according to the EMT status.

Table 3. Multivariate Analysis of Overall Survival

Factors Hazard ratio 95% CI D
Masaoka stage
III vs. I-11 - - 0.86
IV vs. III 21 353411 0.0004
EMT
+ vs. — 8.3 1.37-158 0.02

CI, confidence interval.
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