
© Translational Cancer Research. All rights reserved. Transl Cancer Res 2016;5(5):552-561 tcr.amegroups.com

Original Article

Roles of squamous cell cancer antigen, cytokeratin 21-1 fragment, 
and carcinoembryonic antigen in the diagnosis and prognosis of 
postoperative locoregional recurrence in esophageal carcinoma

Bin Nie, Wei Sun, Jian Wang, Jingping Yu, Suping Sun, Xinchu Ni

Department of Radiotherapy, The Affiliated Changzhou No. 2 People’s Hospital, Nanjing Medical University, Changzhou 21300, China

Contributions: (I) Conception and design: B Nie, X Ni; (II) Administrative support: S Sun, X Ni; (III) Provision of study materials or patients: All 

authors; (IV) Collection and assembly of data: B Nie; (V) Data analysis and interpretation: B Nie; (VI) Manuscript writing: All authors; (VII) Final 

approval of manuscript: All authors.

Correspondence to: Xinchu Ni, MD. Department of Radiotherapy, The Affiliated Changzhou No.2 People’s Hospital, Nanjing Medical University, 

Changzhou 21300, China. Email: nixinchu@163.com.

Background: Locoregional recurrence (LR) is the major cause for poor response after radical resection 
in patients with esophageal carcinoma (EC). Therefore, early diagnosis and positive treatment is crucial for 
the extension of overall survival in EC patients. We aim to investigate the feasibility of squamous cell cancer 
antigen (SCC-Ag), cytokeratin 21-1 fragment (CYFRA21-1), and carcinoembryonic antigen (CEA) in the 
diagnosis of postoperative LR in patients with EC, and the correlation between their expression and the 
prognosis of the disease. 
Methods: Sixty-two EC patients with postoperative LR were included, and thirty normal individuals 
served as normal control. Serum SCC-Ag, CYFRA21-1and CEA were determined before and one 
month after treatment. SCC-Ag level was evaluated using chemiluminescent microparticle immunoassay. 
CYFRA21-1 was determined using the chemiluminescence assay. CEA was determined using the direct 
chemiluminescence assay. The patients received radiotherapy and/or chemoradiotherapy. The survival rates 
were measured using Kaplan-Meier method, and was tested using Logrank analysis. Multiple logic regression 
analysis was used for the analysis of prognostic factors. 
Results: Remarkable elevation was noticed in serum SCC-Ag (t=4.79, P<0.05) and CYFRA21-1 (t=7.86, 
P<0.05) in patients with postoperative LR compared with those of the normal individuals. The positive rates 
of serum SCC-Ag and CYFRA21-1 were 67.7% and 69.4%, respectively. No remarkable difference was 
noticed in the expression of serum CEA in the patients with postoperative LR compared with the normal 
control (P>0.05). The SCC-Ag and CYFRA21-1 other than CEA were related to the pathological staging of 
EC patients with postoperative LR. The median overall survival was 12.0 months (95% CI, 8.98–15.02). The 
survival rates at 1, 2, 3 and 5 years were 46.1%, 19.7%, 12.3%, and 8.2%, respectively. The serum SCC-Ag 
and CYFRA21-1 were decreased after radiotherapy and/or chemoradiotherapy in patients with postoperative 
LR (t=3.24, P<0.05; t=3.79, P<0.05). Whereas, no statistical difference was noted in the serum CEA after 
treatment compared with the baseline level (P>0.05). Among the EC patients with postoperative LR before 
radiotherapy or chemoradiotherapy, the survival of patients negative for SCC-Ag and CYFRA21-1 showed 
significantly longer disease-free interval compared to those for these markers (χ2=5.92, P<0.05; χ2=4.92, 
P<0.05). Among the EC patients with postoperative LR after radiotherapy or chemoradiotherapy, the 
survival of patients negative for SCC-Ag showed signifcantly longer disease-free interval compared to that 
with positivity for this marker (χ2=5.30, P<0.05). Multiple logic regression analysis indicated no independent 
risk factors for the postoperative LR of patients with EC.
Conclusions: Our results indicate that serum SCC-Ag and CYFRA21-1 contribute to the diagnosis of 
postoperative LR in EC patients. Besides, radiotherapy and/or chemotherapy is beneficial to the extension of 
survival in these patients.
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Introduction

Esophageal cancer (EC), a disease in which malignant cells 
form in the esophageal tissues, remains the predominant 
cancer in east Asia (1,2). Nowadays, radical resection has 
been considered as the major treatment regimen for EC 
(3,4). The outcome of patients is not satisfactory with a 
5-year survival rate of less than 30.0% due to locoregional 
recurrence (LR) (5). To our best knowledge, LR is the 
major cause for poor response after radical resection (6). 
Therefore, early diagnosis of LR and positive treatment is 
crucial for the extension of overall survival in EC patients. 

The follow up of patient with EC after surgery is mainly 
depending on the computed tomography (CT) or PET/CT. 
Unfortunately, these techniques have disadvantages such 
as invasive, expensive in cost and not suitable for repetitive 
tests in a short-term (7). To our knowledge, extensive 
studies have been carried out to investigate the feasibility 
of serum tumor markers, such as carcinoembryonic 
antigen (CEA), squamous cell cancer antigen (SCC-Ag), 
and cytokeratin 21-1 fragment (CYFRA21-1), in the 
diagnosis, prognosis, or clinical management of malignant 
diseases (8-10). For example, SCC-Ag has been used 
for the diagnosis of squamous cell carcinoma, such as 
nasopharyngeal squamous cell carcinoma, lung squamous 
cell carcinoma, and squamous carcinoma of the cervix. For 
CYFRA21-1, it has been commonly used for the screening 
of non-small cell lung cancer and colon carcinoma. Besides, 
CEA has been frequently utilized in the diagnosis and 
treatment evaluation of lung cancer, breast cancer and 
gastrointestinal tract cancer, respectively. These studies 
contributed to the diagnosis and treatment evaluation in 
the initial management of EC, however, the feasibility of 
these markers in the evaluation of postoperative recurrence 
and the prognosis of EC patients is still not well defined. 
In this retrospective study, 62 EC patients with LR after 
surgery admitted to our hospital were included. We aim to 
investigate the feasibility of SCC-Ag, CEA and CYFRA21-1 
in the diagnosis of postoperative LR and prognosis of EC 
patients. 

Methods

Patients

Sixty-two EC patients with postoperative LR admitted 
to our department between January 2008 and December 
2014 were enrolled in this study. The criteria of exclusion 
were as follows: (I) those received non-radical resection; 
(II) concurrent with other types of tumor; (III) received 
radiotherapy and/or chemotherapy after surgery or 
until local recurrence; (IV) died from treatment-related 
complications; (V) those with a Karnofsky Performance 
Status (KPS) score of less than 60 showed no tolerance 
to radiotherapy or chemoradiotherapy. Thirty matched 
healthy individuals received physical examination served as 
the normal control. Written informed consent was obtained 
from each patient. The study protocols were approved by 
the Ethic Committee of Changzhou No. 2 People’s Hospital 
(Approval No.: 2015 RES 011-01). The participants of the 
present study did not write informed consent before taking 
part since this was a retrospective study.

Chemical analysis

Postoperative LR was confirmed using histopathological 
examination, CT and/or PET/CT. The concentrations of 
serum tumor markers including SCC-Ag, CYFRA21-1 and 
CEA were determined before and one month after treatment. 
SCC-Ag level was evaluated using chemiluminescent 
microparticle immunoassay with the commercial kit 
purchased from Abbott  Laboratories  (CA, USA). 
CYFRA21-1 was determined using the chemiluminescence 
assay with the kit purchased from Roche (MA, USA). CEA 
was determined using the direct chemiluminescence assay 
with the kit purchased from Siemens (Munich, Germany). All 
the procedures were carried out with strict adhesion to the 
manufacturer’s instructions. 

Treatment plan

Eight patients (12.9%) received radiotherapy, and the other 
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54 patients (87.1%) received chemoradiotherapy. For the 
patients received radiotherapy, the lesions at the deep of 
the thoracic and abdominal cavity were exposed to three-
dimensional conformal radiation therapy or intensity 
modulated radiation therapy using 6 MV X-ray beams. 
The cervical and supraclavicular lesions were treated by 
the mixed irradiation by 6 MV X-ray beams and 9 Mev 
electron rays with a dosage of 1.8–2.0 Gy once (total 
dosage: 50–74 Gy). For the chemotherapy, patients received 
1–6 cycles of platinum-based chemotherapy. 

Follow up and survival analysis

The patients were followed up once every 3–6 months 
within 3 years after the treatment. The patients were 
followed up once per year until December 2014 or death. 
The survival was defined as the duration from presentation 
of local recurrence to death. Besides, the survival rates were 
compared in the patients with negative results in the tumor 
marker screening and those with positivity. The normal 
ranges for SCC-Ag, CYFRA21-1 and CEA were defined as 
less than 1.5, 4 and 4.3 ng/mL, respectively. 

Statistical analysis

SPSS 16.0 software was used for the statistical analysis. The 
measurement data were evaluated using Student’s t-test. 
Sample rates were compared using Chi square test. The 
survival rates were measured using Kaplan-Meier method, 
and was tested using Logrank analysis. Multiple logic 
regression analysis was used for the analysis of prognostic 
factors. P<0.05 demonstrated significant difference. 

Results

Patient characteristics

Sixty-two EC patients with postoperative LR were included 
in this study (Table 1). The patients (male: 34, female: 28) 
were aged between 41 and 80 years (median: 64 years). 
Among these patients, 60 were diagnosed with squamous 
carcinoma, while 2 were diagnosed with adenocarcinoma. 
For the postoperative pathological staging, the number of 
patients of stage I, II and III was 13, 26, and 23, according to 
the American Joint Committee on Cancer Staging (Seventh 
Edition). Single LR was noticed in 38 patients (61.3%), while 
multiple LR was observed in 24 patients (38.7%). 

Table 1 Characteristics of the postoperative recurrence patients 
with esophageal cancer

Characteristics Patient number (%)

Age

≤60 years 24 (38.71)

>60 years 38 (61.29)

Sex

Male 35 (56.45)

Female 27 (43.55)

Postoperative pathological type

Squamous cell carcinoma 60 (96.77)

Adenocarcinoma 2 (3.23)

Postoperative pathological T grade

T1 12 (19.35)

T2 17 (27.42)

T3 33 (53.23)

Postoperative pathological N grade

N0 25 (40.33)

N1 29 (46.77)

N2 4 (6.45)

N3 4 (6.45)

Postoperative pathological TNM stage

IA 7 (11.28)

IB 6 (9.68)

IIA 14 (22.58)

IIB 12 (19.35)

IIIA 16 (25.81)

IIIB 2 (3.24)

IIIC 5 (8.06)

Recurrence tumor lesion(s)

1 38 (61.29)

>1 24 (38.71)

Level of tumor markers before treatment

SCC-Ag 

Low (≤1.5 ng/mL) 20 (32.26)

High (>1.5 ng/mL) 42 (67.74)

Table 1 (continued)
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Comparison of SCC-Ag, CYFRA21-1 and CEA in normal 
individuals and EC patients with postoperative LR

Remarkable elevation was noticed in the SCC-Ag and 
CYFRA21-1 in patients with postoperative LR compared 
with those of the normal individuals (t=4.79, P<0.05; t=7.86, 
P<0.05, Table 2). Whereas, no statistical difference was 
noticed in the CEA level in patients with postoperative LR 
compared to that of the normal individuals (P>0.05, Table 2). 
Besides, the positive rates of SCC-Ag and CYFRA21-1 in 
the patients were 67.7% and 69.4%, which were higher than 
that of the CEA (16.1%), respectively (χ2=33.92, P<0.05; 
χ2=35.89, P<0.05, Table 2). Compared with the SCC-Ag, 
no statistical difference was observed in the positive rate of 
CYFRA21-1 in the patients with postoperative LR (Table 2). 

Correlation between pathological stage and serum 
SCC-Ag, CYFRA21-1 and CEA in EC patients with 
postoperative LR 

To investigate the correlation between the postoperative 
pathological stage and serum tumor markers in these 
patients, correlation analysis was performed. Our data 

indicated the pathological stages were closely correlated to 
the serum SCC-Ag and CYFRA21-1. To be exact, in the 
patients with postoperative LR, the serum SCC-Ag and 
CYFRA21-1 were obviously higher in the patients of stage 
III compared to those of the stage I (SCC-Ag: t=3.442, 
P<0.05; CYFRA21-1: t=4.91, P<0.05, Table 3). Moreover, 
the serum CYFRA21-1 in patients of stage III was 
remarkably elevated compared to that in patients of stage II 
(t=2.31, P<0.05, Table 3). However, serum CEA showed no 
difference in patients of stage III compared to that of stage I 
and II, respectively. This indicated CEA was not correlated 
to the pathological stage of patients with postoperative LR. 

Changes of SCC-Ag, CEA and CYFRA21-1 after 
radiotherapy or chemoradiotherapy in EC patients with 
postoperative LR 

In this section, we aim to investigate the changes of 
SCC-Ag, CEA and CYFRA21-1 after radiotherapy or 
chemoradiotherapy. Compared with the baseline levels, 
serum SCC-Ag and CYFRA21-1 were significantly 
decreased after treatment (SCC-Ag: t=3.24, P<0.05; 
CYFRA21-1: t=3.79, P<0.05). On the contrary, no 
difference was noticed in the serum CEA after treatment 
compared to that of the baseline levels (Table 4). 

Survival analysis

The median survival duration for the 62 EC patients with 
postoperative LR was 12 months after radiotherapy or 
chemoradiotherapy (95% CI, 8.98–15.02). The survival 
rates at 1, 2, 3 and 5 years were 46.1%, 19.7%, 12.3%, and 
8.2%, respectively (Figure 1A). 

Among the EC patients with postoperative LR before 
radiotherapy or chemoradiotherapy, the median survival 
duration for the patients of SCC-Ag negative group was 
20 months (95% CI, 9.9–30.09), while that for the SCC-
Ag positive group was 8 months (95% CI, 4.7–11.30). As 
shown in Figure 1B, remarkably difference was noticed in 
the survival of SCC-Ag negative group compared to that 
of SCC-Ag positive group (χ2=5.918, P<0.05). The median 
survival duration for the patients of CYFRA21-1 negative 
group was 18 months (95% CI, 15.18–20.83), which was 
superior to the serum CYFRA21-1 positive group with a 
median survival duration of 8 months (95% CI, 4.55–11.45) 
(χ2=4.921, P<0.05, Figure 1C). Compared to the CEA 
negative group, the median survival duration showed no 
statistical difference in the CEA positive group [CEA 

Table 1 (continued)

Characteristics Patient number (%)

CYFRA21-1

Low (≤4.0 ng/mL) 24 (38.71)

High (>4.0 ng/mL) 38 (61.29)

CEA 

Low (≤4.30 ng/mL) 52 (83.87)

High (>4.30 ng/mL) 10 (16.13)

Level of tumor markers after treatment

SCC-Ag 

Low (≤1.5 ng/mL) 43 (69.35)

High (>1.5 ng/mL) 19 (30.65)

CYFRA21-1

Low (≤4.0 ng/mL) 45 (72.58)

High (>4.0 ng/mL) 17 (27.42)

CEA 

Low (≤4.30 ng/mL) 59 (95.16)

High (>4.30 ng/mL) 3 (4.84)
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negative group: 12 months (95% CI, 8.35–15.65); CEA 
positive group: 12 months (95% CI, 7.35–16.65)] (χ2=0.000, 
P>0.05, Figure 1D).

Among the EC patients with postoperative LR after 
radiotherapy or chemoradiotherapy, the median survival 
duration for the patients of SCC-Ag negative group was 
13 months (95% CI, 9.28–16.72), while that for the SCC-
Ag positive group was 7 months (95% CI, 5.70–8.31). As 
shown in Figure 2A, remarkably differences were noticed 
in the survival of SCC-Ag negative group compared 
to that of SCC-Ag positive group (χ2=5.30, P<0.05). 
Compared to the CYFRA21-1 negative group, the median 
survival duration showed no statistical difference in the 
CYFRA21-1 positive group [CYFRA21-1 negative group: 
13 months (95% CI, 10.82–15.18); CYFRA21-1 positive 
group: 7 months (95% CI, 5.71–8.29)] (χ2=0.3.47, P>0.05, 

Figure 2B). Compared to the CEA negative group, the 
median survival duration showed no statistical difference in 
the CEA positive group [CEA negative group: 12 months 
(95% CI, 8.38–17.62); CEA positive group: 12 months] 
(χ2=0.14, P>0.05, Figure 2C).

Identification of risk factors for overall survival in ESCC 
patients

In this study, multivariate Cox regression analysis 
was performed to identify the risk factors for overall 
survival in patients with postoperative LR, including 
age, gender, pathological stage, tumor lesions, SCC-Ag, 
CYFRA21-1 and CEA before and after radiotherapy or 
chemoradiotherapy. The results indicated no independent 
risk factors were identified (Table 5).

Table 2 Expression of serum SCC-Ag, CYFRA21-1 and CEA in esophageal carcinoma patients with postoperative recurrence

Group N
SCC-Ag CYFRA21-1 CEA

Level (ng/mL) Positive rate (%) Level (ng/mL) Positive rate (%) Level (ng/mL) Positive rate (%)

Normal control 30 0.96±0.37 0 2.46±1.23 0 2.51±1.17 0

Recurrence group 62 3.15±3.43* 42 (67.7)# 6.67±3.83* 43 (69.4)# 2.56±1.89 10 (16.1)

*, P<0.05, compared with normal control; #, P<0.05, compared with serum CEA in recurrence group. 

Table 3 Correlation between TNM stage and serum SCC-Ag, CYFRA21-1 and CEA in esophageal carcinoma patients with postoperative 
recurrence

TNM stage N SCC-Ag (ng/mL) CYFRA21-1 (ng/mL) CEA (ng/mL)

I stage (IA-IB) 13 1.40±0.61 4.10±1.67 2.41±1.52

II stage (IIA-IIB) 26 3.07±3.57 6.18±3.71* 2.52±2.10

III stage (IIIA-IIIC) 23 4.23±3.86* 8.68±3.88*# 2.67±1.90

*, P<0.05, compared with stage I; #, P<0.05, compared with stage II.

Table 4 Comparison of serum SCC-Ag, CYFRA21-1 and CEA in esophageal carcinoma patients with postoperative recurrence before and after 
treatment

Group N SCC-Ag (ng/mL) CYFRA21-1 (ng/mL) CEA (ng/mL)

Baseline level 62 3.15±3.43 6.67±3.83 2.56±1.89

After treatment 62 1.53±1.95* 4.01±3.98* 2.38±2.89

*, P<0.05, compared with baseline level.
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Figure 1 Survival curve of 62 EC patients with postoperative LR based on the concentration of each tumor marker before treatment. (A) 
Total survival curve; (B) comparison of survival curve in patients with positivity or negativity for SCC-Ag before treatment; (C) comparison 
of survival curve in patients with positivity or negativity for CYFRA21-1 before treatment; (D) comparison of survival curve in patients with 
positivity or negativity for CEA before treatment.

Figure 2 Survival curve of 62 EC patients with postoperative LR based on the concentration of each tumor marker after treatment. 
(A) Comparison of survival curve in patients with positivity or negativity for SCC-Ag after treatment; (B) comparison of survival curve 
in patients with positivity or negativity for CYFRA21-1 after treatment; (C) comparison of survival curve in patients with positivity or 
negativity for CEA after treatment.
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Discussion

Squamous cell carcinoma and adenocarcinoma consist 
of the major two type of EC, especially the squamous 
cell carcinoma with a prevalence of up to 90% in the 
area with high incidence of EC (4,11). SCC-Ag, a type 
of glycoprotein with a molecular weight of 48 kDa, was 
a subfraction of T4-A tumor antigen (12,13). It has been 
considered as a specific marker for the squamous cell 
cancer. According to the previous study, serum SCC-Ag was 
reported to be related to the tumor load and the activity 
of cancer cells (14). CYFRA21-1, a member of keratin 
localized in the squamous epithelial cells, was encoded by 
KRT19 gene. Generally, the expression of CYFRA21-1 was 
comparatively lower under normal conditions. However, in 
patients with squamous cell carcinoma, the cellular release 
of CYFRA21-1 was remarkably elevated, which resulted in 
the increase of CYFRA21-1 in the tissue fluid and blood 
(15,16). CEA, a member of immunoglobulin superfamily, 
has been frequently identified in the digestive system 
cancer originated from endoderm. Also, it plays important 
roles in the pathogenesis and metastasis of tumor by 
modulating the interaction between the cancer cells and 
the matrix (17,18).

Up to now, the positive rates of SCC-Ag, CYFRA21-1 
and CEA about patients with EC varies in different studies. 

For example, Mao et al. revealed the positive ratios of 
serum CYFRA21-1 and CEA were 45.1% and 29.1% in 
206 EC patients (19). Kawaguchi et al revealed the positive 
rate of serum CYFRA21-1 was 76.9% in ESCC patients (20). 
In a case report, Nozaki et al reported a case of ESCC 
patient with normal CEA and SCC-Ag (21). For the 
correlation between the tumor markers and postoperative 
LR, Brockmann et al. indicated elevation of serum 
CYFRA21-1 may serve as a predictor of postoperative 
LR of EC (22). Besides, Liu et al. revealed serum CEA 
improved the sensitivity to predict postoperative LR in 
these patients (23). Banki et al. reported normal serum 
CEA could not exclude the possibility of recurrent EC (24). 
In this study, most of the recurrent EC patients (96.8%) 
were diagnosed as esophageal squamous cell carcinoma, 
and the serum SCC-Ag and CYFRA21-1 were expressed in 
a majority of the recurrent patients with a ratio of 67.7% 
and 69.4%, respectively. The serum CEA in the recurrent 
patients showed no difference compared with that of 
the normal individuals. Meanwhile, we also determined 
their expression after radiotherapy or combination of 
radiotherapy and chemotherapy. Our results indicated 
that obvious decrease was noticed in the serum SCC-
Ag and CYFRA21-1 after radiotherapy or combination 
of radiotherapy and chemotherapy compared with the 
baseline levels, except for CEA showed no difference. Taken 

Table 5 Multivariate Cox regression analysis for overall survival in patients with ESCC

Characteristics B OR 95% CI P value

Age (≤60 vs. >60 years) −0.388 0.679 0.355-1.296 0.240

Sex (male vs. female) −0.015 0.985 0.475-2.042 0.967

Tumor lesion(s) (1 vs. >1) 0.076 1.079 0.530-2.196 0.834

TNM stage

I stage (IA-IB) 1

II stage (IIA-IIB) −0.623 0.537 0.211-1.366 0.192

III stage (IIIA- IIIC) −0.122 0.885 0.419-1.870 0.749

SCC-Ag level before treatment (≤1.5 vs. >1.5 ng/mL) -0.578 0.561 0.248-1.268 0.165

CYFRA21-1 level before treatment (≤4.0 vs. >4.0 ng/mL) 0.099 1.104 0.510 to 2.388 0.802

CEA level before treatment (≤4.3 vs. >4.3 ng/mL) 0.853 2.347 0.853-6.459 0.099

SCC-Ag level after treatment (≤1.5 vs. >1.5 ng/mL) −0.352 0.703 0.312 to 1.583 0.395

CYFRA21-1 level after treatment (≤4.0 vs. >4.0 ng/mL) −0.670 0.512 0.249 to 1.052 0.069

CEA level after treatment (≤4.3 vs. >4.3 ng/mL) −1.623 0.197 0.035-1.096 0.064
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together, it is reasonable to conclude that serum SCC-
Ag and CYFRA21-1 may provide diagnostic value for the 
recurrent EC.

Among the patients received radical resection for 
treating EC, serum cancer biomarkers levels were reported 
to be related to the postoperative pathological stage. 
Simultaneously, the levels of serum SCC-Ag, CYFRA21-1 
and CEA in late stage patients were higher compared to 
those of the early stage patients (19). To our best knowledge, 
a higher recurrence has been frequently reported in patients 
of late stage, especially those received no chemotherapy 
and/or radiotherapy. To date, it is still controversial 
on the correlation between serum cancer markers and 
the pathological stages, as well as the patients’ survival. 
For example, there was a tendency for higher serum 
CYFRA21-1 concentrations in advanced T-stage rather than 
N or M stages in esophageal patients (22). In addition, the 
positive rate of CYFRA21-1 increased with the progression 
of esophageal cancer with a ratio of 22.2% of pTNM stage 
0-IIA and 77.8% pTNM stage IIB/III, however, SCC-Ag 
and CEA rates were not correlated to the pTNM stages. On 
this basis, the authors concluded that CYFRA21-1 elevation 
contributed to the diagnosis of recurrence in the absence 
of clinical data and imaging monitoring (20). In a previous 
study, Godfrey et al. used gel-based reverse transcription-
PCR (RT-PCR) and Taqman quantitative RT-PCR for the 
determination of CEA mRNA in the lymph nodes obtained 
from EC patients. Kaplan-Meier analysis showed that 
CEA positivity resulted in significantly lower disease-free 
and overall survival compared to the CEA negativity (25). 
Setoyama et al. reported that CEA mRNA was identified 
in a majority of patients (76.5%) experiencing recurrence, 
while the positivity of CEA mRNA was correlated to the 
pathological TNM staging. Besides, patients positive for 
CEA mRNA showed significantly shorter disease-free 
interval compared to those with negative CEA mRNA (26). 
Furthermore, Mao et al. (19) revealed the serum SCC-Ag 
and CYFRA21-1 were closely related to the TNM staging 
in the EC patients. According to our data, serum SCC-Ag 
and CYFRA21-1 were correlated to the TNM staging in 
recurrent esophageal cancer patients. To be exact, the serum 
SCC-Ag and CYFRA21-1 in the stage III patients were 
obviously higher than those in patients of stage I. Similarly, 
the serum CYFRA21-1 in stage III patients was also higher 
than that in stage II patients. Nevertheless, no correlation 
was noticed between serum CEA and pathological TNM 
stage in recurrent EC. Our results indicate the monitoring 
of serum SCC-Ag and CYFRA21-1 is of prime importance 

in the advanced esophageal cancer patients after radical 
resection as the elevation of these markers contributes to 
the diagnosis of recurrence. 

As previously described (27,28), part of the patients with 
LR of EC showed long-term survival after radiotherapy or 
chemoradiotherapy. In this study, the survival rates at 1, 2, 
3 and 5 years were 46.1%, 19.7%, 12.3%, and 8.2%, which 
was in line with the previous report (29). This indicated that 
EC patients with LR may present long-term survival after 
positive treatment. In this study, the serum SCC-Ag and 
CYFRA21-1 showed obvious decrease after radiotherapy or 
chemoradiotherapy. Moreover, prior to any treatment for 
LR, the survival rates of patients with negativity of SCC-
Ag and CYFRA21-1 were superior to these with positivity 
of these markers. Whereas, no statistical difference was 
noticed in the patients with positivity of CEA compared 
to those of negativity before radiotherapy or combination 
of chemotherapy and radiotherapy. After radiotherapy 
or chemoradiotherapy, the survival rates of patients 
with negativity of SCC-Ag were superior to these with 
positivity of the marker. No statistical difference was 
noticed in the survival duration of patients with negativity 
in CYFR21-1 and CEA after treatment compared with 
those with positivity. Meanwhile, no statistical difference 
was noticed in the survival duration after treatment for 
the CYFR21-1, while remarkable difference was noticed 
before treatment. This may be related to the fact that no 
obvious decrease was noticed in the CYFR21-1 one month 
after treatment, and the small sample size. Cox regression 
analysis was performed to identify the risk factors for the 
survival, and no risk factors were found. We speculated that 
this may be associated with the small sample size. In future, 
studies of large sample size are needed to investigate the 
risk factors of EC with LR. 

In conclusion, serum SCC-Ag and CYFRA21-1 
contribute to the diagnosis of postoperative LR in EC 
patients. In addition, radiotherapy and/or chemotherapy 
is beneficial to the extension of overall survival in these 
patients. 
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