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Introduction

Esophageal carcinoma (EC) is one of the most common 
malignancies worldwide, causing more than 400,000 deaths 
annually primarily in developing countries including 
China (1). The prevalence of the two major histological 
types, namely, esophageal squamous cell carcinoma (ESCC) 
and adenocarcinoma, differs depending on geographical 
location. While esophageal adenocarcinoma is prevalent in 
some western countries, ESCC is the predominant type in 

Asia and other high-incidence area (2,3). Globally, EC is 
three or four times common among males than females (1). 
For ESCC specifically, the male: female incidence ratio is 
2.4:1 (4). Although this difference may be the consequence 
of various tumor-specific environmental exposures such 
as tobacco and alcohol consumption between men and 
women, growing evidences from epidemiological (5,6) 
and experimental (7) studies suggest that sex hormones 
may play an important role in the development of ESCC. 
Epidemiological studies have reported that use of hormone 
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therapy have a lower risk of ESCC compared with never 
users (5,6). Experimental investigation also showed that the 
inhibitory effect of estrogen to the proliferation of ESCC (7). 
Gender differences affect ESCC incidence, however the 
significance of gender as an independent prognostic factor is 
unclear. The objective of current analysis was to investigate 
the prognostic value of gender for ESCC patient survival 
after esophagectomy.

Methods

Patients

Between January  2002 and December 2006,  756 
consecutive patients with a pathologically diagnosis of 
ESCC underwent esophagectomy in Sun Yet-sen University 
Cancer Center. The data were collected retrospectively and 
analysed from the patients’ medical records. Patients who 
had second malignant disease other than ESCC (11 cases), 
received R1 or R2 resection (28 cases), died within 30-day 
after operation (9 cases) and lost to follow up (34 cases) 
were excluded from the analysis. The study was officially 
approved by the ethic committee of our cancer center. 
Current smokers and ex-smokers were defined by their 
smoking status at one year prior to their diagnosis with 
ESCC. An alcohol drinker referred to those who had at 
least one drink/week for more than one year.

Age is commonly considered as a surrogate for 
menopause. Age 55 years was selected as a surrogate for 
menopause in literature (8). Patients were assigned to age-
gender groups: A (female younger than age 55 years), B 
(female age 55 years and older), C (male younger than age 
55 years) and D (male age 55 years and older).

Preoperative evaluation

The preoperative workup included physical examination, 
biochemistry test, chest radiography and barium swallow 
of esophagus, computed tomography (CT) of the chest and 
upper abdomen, endoscopy or endoscopic ultrasonography 
(after January 2004), cervical ultrasonography, pulmonary 
funct ion test ing,  arter ia l  blood gas  measure and 
electrocardiography. Bronchoscopy was performed in 
patients with tumor located above the level of carina. 

Surgical procedure and adjuvant therapy

Surgical procedures included resection of the primary 

tumor and lymphadenectomy. The left thoracotomy 
with an end-to-side esophagogastric anastomosis was 
performed for patients with tumors located below the 
aortic arch. A right thoracotomy plus an abdominal 
procedure with left cervical anastomosis was performed 
for patients with tumors located above the aortic arch. 
Lymph node dissection was performed including the left 
and right tracheobronchial, subcarinal, paraesophageal, 
diaphragmatic lymph nodes as well as the paracardial, 
lesser gastric curvature, left gastric artery and celiac 
nodes. Lymph nodes next to the left and right recurrent 
laryngeal nerves were removed when a right thoracotomy 
was used.

Adjuvant therapy was suggested to patients with T3–T4 
classification or positive lymph node involvement; 
however, there was no uniform guideline and regimen 
either for adjuvant chemotherapy or radiotherapy after 
esophagectomy in our hospital during the period of this 
study. Only 128 (19.0%) patients completed the adjuvant 
radiotherapy and/or chemotherapy.

Pathology and staging

All pathological records for resection specimens were 
reviewed. We recorded the depth of tumor invasion and 
the total number of lymph nodes involved with tumors. 
Histological grade of tumor was classified as either well 
(G1), moderately (G2) or poorly (G3) differentiated. The 
pTNM staging was based on the Seventh Edition of the 
AJCC TNM System for ESCC (9).

Follow-up

All patients were required to follow up at our outpatient 
clinic every 3 to 4 months in the two years after the 
operation, and then follow up was to occur every six months 
for 3 to 5 years after the operation, and finally, once a 
year thereafter. Regular follow-up examinations included 
physical examination, chest radiography and barium 
swallow, abdominal and cervical ultrasonography. Chest 
and abdominal CT scans were performed once a year. If 
patients did not follow up, staffs contacted the patient or 
a family member by telephone. Thirty four patients were 
lost to follow up and removed from the data set. Overall 
survival was calculated as the time between surgery date 
and the death date or the last recent follow up. Disease 
free survival (DFS) was calculated as the time between 
surgery date and the date of recurrence or death. 
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Statistical analysis

SPSS16.0 (SPSS, Chicago, IL, USA) statistical software was 
used for statistical analysis. Quantitative data were expressed 
as mean ± standard deviation, and a t-test (two-tailed) was 
performed for comparison. The Pearson’s chi-squared 
test was used to evaluate significant differences between 
groups for dichotomous variables. Survival analysis was 
performed using the Kaplan-Meier method, and compared 
by means of the log-rank test. Multivariate analysis for 
prognostic factors was performed using a Cox proportional 
hazard model. A P value of less than 0.05 was considered 
statistically significant.

Results 

A total of 674 patients were included in the study. 
There were 520 males and 154 females with a median 
age of 58 years (range, 30–80 years). Patients’ clinic-
pathological characteristics according to age-gender 
groups are showed in Table 1. Higher prevalence of smoking 
and alcohol drinking were observed in male patients.

The 1-, 3-, 5-year overall survival rates were 81.6%, 
48.1% and 39.0% respectively (median survival 32 months, 
95% CI: 26.5–37.4). Univariate analysis for patient 
prognosis according to clinic-pathological characteristics 
appears in Table 2. Survival was significantly related to 
gender, age-gender groups, weight loss, smoking, alcohol 
drinking, tumor histological grade, pTNM staging and 
adjuvant therapy. The 5-year survival rates of male and 
female were 36.7% and 46.8%, respectively (P=0.003) 
(Figure 1). There were significant difference in overall 
survival between group A and group B, C and D (1-, 3-, 
5-year survival rate: 93.6%, 70.2%, 61.7% vs. 86.9%, 
47.7%, 40.2% vs. 77.8%, 43.9%, 37.0% and 80.3%, 47.9%, 
36.6%, respectively, log-rank test: A vs. B: P=0.008; A vs. 
C: P=0.001; A vs. D: P<0.001; B vs. C: P=0.310; B vs. D: 
P=0.194; C vs. D: P=0.755, respectively) (Figure 2). There 
were also significant difference in DFS between group A 
and B,C and D (1-, 3-, 5-year DFS: 85.1%, 67.6%, 58.9% 
vs. 75.7%, 43.9%, 28.2% vs. 70.0%, 40.9%, 33.4%, and 
73.0%, 44.0%, 33.2%, respectively, long rank test: A vs. 
B: P=0.016; A vs. C: P=0.002; A vs. D: P=0.001; B vs. C: 
P=0.374; B vs. D: P=0.282; C vs. D: P=0.901, respectively). 
The patients with adjuvant treatment group showed a 
poorer five-year survival rate and median survival time. This 
probably reflects the selection bias because adjuvant therapy 
was offered to more advanced stage patients.

A Cox proportional hazard model was performed with 
the incorporation of gender, weight loss, smoking, alcohol 
drinking, tumor histological grade, pTNM staging and 
adjuvant therapy to assess independent predictors of 
survival. The result showed that gender and pTNM staging 
were independent prognostic factors (Table 3). When age-
gender groups was incorporated in the multivariate analysis 
model instead of gender, the result showed that age-gender 
groups and pTNM were independent prognostic factors 
(Table 4). 

Discussion 

A gender difference has been reported in the incidence of 
ESCC (1,4). Estrogens have been proposed to play a role in 
this difference (10). Epidemiological studies have suggested 
a potential role for sex hormones in ESCC etiology (5,6,11). 
The prognostic role of gender for ESCC patient survival 
after esophagectomy remains uncertain, although stage 
and other clinical characteristics of the tumor which have 
an impact on the survival of patients with ESCC have 
been well documented (9,12). In their review of 1,000 
consecutive ESCC patients who underwent esophagectomy, 
Morita and colleagues (13) reported that female was an 
independent favorable prognostic factor [hazard ratio (HR): 
0.74]. Wang and colleagues (14) analysied 582 patients 
with ESCC and reported that female patients had a better 
5 years survival rate as compared with male (female vs. 
male: 48.2% vs. 28.7%, HR: 0.0498, P=0.003). Bohanes 
and colleagues (8) reported in one of the largest EC 
patient cohorts that gender was an independent prognostic 
marker for ESCC patients and that women fared better. 
In patients who underwent neo-adjuvant chemo-radiation 
followed by esophagectomy, male gender was found to 
be an independent predictor of poor prognosis (15). The 
positive prognostic value of female was demonstrated by 
these reports (8,13-15), however, a limitation of previous 
studies (13-15) is the lack of adjustment on the influence 
of age. In the current study, our results are consistent with 
these reports if age-gender factor was not incorporated in 
the multivariate analysis model. 

When age being accounted for, we tried to investigate 
whether menopause affected this prognostic difference. 
Age is commonly considered as a surrogate for menopause. 
Age 55 years was selected as a surrogate for menopause (8) 
because menopause occurs in only 5% of women after age 
55 years (16). We found that only women younger than age 
55 years had a lower risk of dying of ESCC when compared 
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Table 1 Clinico-pathological characteristics of patients according to age-gender groups

Variable A, n (%) B, n (%) C, n (%) D, n (%) P value

N 47 (7.0) 107 (15.9) 230 (34.1) 290 (43.0)

Age (mean ± SD), years 49.2±5.34 64.1±5.50 48.3±5.10 64.2±5.73 <0.001

Smoking

Yes 1 (2.1) 2 (1.9) 64 (27.8) 80 (27.6) <0.001

No 46 (97.9) 105 (98.1) 166 (72.2) 210 (72.4)

Alcohol drinking

Yes 0 (0) 0 (0) 37 (16.1) 47 (16.2) <0.001

No 47 (100.0) 107 (100.0) 193 (83.9) 243 (83.8)

Weight loss

Yes 14 (29.8) 44 (41.1) 101 (43.9) 103 (35.5) 0.128

No 33 (70.2) 63 (58.9) 129 (56.1) 187 (64.5)

Comorbidity1

Yes 7 (14.9) 13 (12.1) 26 (11.3) 41 (14.1) 0.768

No 40 (85.1) 94 (87.9) 204 (88.7) 249 (85.9)

Tumor location

Upper thoracic 19 (40.4) 37 (34.6) 77 (33.5) 81 (27.9) 0.077

Middle thoracic 26 (55.3) 50 (46.7) 117 (50.9) 146 (50.3)

Lower thoracic 2 (4.3) 20 (18.7) 36 (15.6) 63 (21.7)

Differentiated

Well 16 (34.0) 21 (19.6) 53 (23.0) 78 (26.9) 0.502

Moderately 21 (44.7) 55 (51.4) 108 (47.0) 134 (46.2)

Poorly 10 (21.3) 31 (29.0) 69 (30.0) 78 (26.9)

pTNM staging

Ia 3 (6.4) 2 (1.9) 3 (1.3) 7 (2.4) 0.197

Ib 3 (6.4) 10 (9.3) 10 (4.3) 15 (5.2)

IIa 10 (21.3) 19 (17.8) 33 (14.3) 50 (17.2)

IIb 18 (38.3) 37 (34.6) 77 (33.5) 101 (34.8)

IIIa 9 (19.1) 26 (24.3) 53 (23.0) 64 (22.1)

IIIb 2 (4.3) 9 (8.4) 30 (13.0) 39 (13.4)

IIIc 2 (4.3) 4 (3.7) 24 (10.4) 14 (4.8)

Adjuvant therapy

Yes 9 (19.1) 15 (14.0) 55 (23.9) 48 (16.6) 0.090

No 38 (80.9) 92 (86.0) 175 (76.1) 242 (84.4)

Number of lymph nodes retrieved (mean ± SD) 13.9±6.84 14.6±7.47 14.9±9.02 14.8±8.54 0.875

SD, standard deviation; 1, comorbidity included: hypertension, coronary heart disease, diabetes and cerebral infarction. The chi-

squared and ANOVA were used to compare groups with respect to categorical and continuous variables.
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Table 2 Univariate analysis for the prognosis of patients with ESCC according to patient and tumor characteristics

Variable N 5 yrs OSR (%) P value HR 95% CI for HR

Gender 

Male 520 36.7 0.003 1

Female 154 46.8 0.704 0.556–0.891

Age-gender groups

A 47 61.7 0.003 1

B 107 40.2 1.921 1.154–3.198

C 230 37.0 2.230 1.384–3.593

D 290 36.6 2.301 1.437–3.684

Weight loss

No 412 42.5 0.009 1

Yes 262 33.6 1.283 1.062–1.551

Smoking

No 527 41.0 0.039 1

Yes 147 32.0 1.261 1.009–1.576

Alcohol drinking

No 590 40.7 0.025 1

Yes 84 27.4 1.359 1.036–1.783

Differentiated

Well (G1) 168 50.0 0.000 1

Moderately (G2) 318 39.9 1.191 0.932–1.522

Poorly (G3) 188 27.7 1.696 1.307–2.201

Tumor location

Upper thoracic 214 39.3 0.961 1

Middle thoracic 339 38.6 1.026 0.829–1.271

Lower thoracic 121 39.7 1.035 0.784–1.365

pTNM staging

Ia 15 93.3 0.000 1

Ib 38 81.6 4.280 0.548–33.435

IIa 112 58.0 9.062 1.253–65.533

IIb 233 45.5 12.354 1.728–88.347

IIIa 152 23.0 24.390 3.406–174.644

IIIb 80 11.2 33.619 4.668–242.123

IIIc 44 6.8 58.201 7.999–423.489

Adjuvant therapy

Yes 128 23.6 0.000 1

No 546 40.4 1.590 1.270–1.990

ESCC, esophageal squamous cell carcinoma; 5 yrs OSR, 5 years overall survival rate; HR, hazard ratio; CI, confidence interval.
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Males
Females
Males-censored
Females-censored

Patients at risk
Males:       520    394   282    235   209   189    115     65    15
Females:   154    133   102      84    77      70     42      26      8
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Figure 1 Survival curves of male and female patients. Survival rate 
of female patients was significantly better than that of male patients 
(P=0.003).

Group A
Group B
Group C
Group D
Group A-censored
Group B-censored
Group C-censored
Group D-censored

Patients at risk
Group A:        47      44     38      33       31     28       15      10       2
Group B:       107     89     64      51       46     42       27      16       6
Group C:       230    171   122     99       92     84       54      32       6
Group D:       290    223   160    136     117   105      61      33       9
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Figure 2 Survival curves of patients according to age-gender 

groups. Survival rate of group A was significantly better than those 

of group B, C and D (log-rank test: A vs. B: P=0.008; A vs. C: 

P=0.001; A vs. D: P<0.001; B vs. C: P=0.310; B vs. D: P=0.194; C 

vs. D: P=0.755, respectively).

with men of similar age, as well as women and men age 55 years 
and older. Similar result from SEER databases showed 
that women younger than age 55 years with squamous 
cell metastatic esophageal cancer had a significantly better 
outcome (8). Our finding may further support the hypothesis 
that sex hormones could affect the prognosis of patients with 
ESCC (8). The mechanism between sex hormones and the 
prognosis of patients with ESCC is currently not defined. 
Experimental investigation suggested the inhibitory effect 

Table 3 Multivariate analysis for the prognosis of patients with 
ESCC without age-gender groups

Variable Hazard ratio (HR) 95% CI for HR

Gender (male vs. female) 0.774 0.581–0.953

pTNM staging

Ia 1

Ib 4.426 0.563–34.794

IIa 8.590 1.185–62.283

IIb 12.483 1.721–90.537

IIIa 23.108 3.193–167.235

IIIb 29.459 4.045–214.526

IIIc 56.595 7.674–417.386

ESCC, esophageal squamous cell carcinoma; CI, confidence 

interval.

Table 4 Multivariate analysis for the prognosis of patients with 
ESCC with age-gender groups

Variable Hazard ratio (HR) 95% CI for HR

Age-gender group

A 1

B 2.003 1.199–3.346

C 2.000 1.230–3.252

D 2.390 1.481–3.856

pTNM staging

Ia 1

Ib 4.287 0.545–33.687

IIa 8.397 1.158–60.890

IIb 12.556 1.731–91.054

IIIa 23.244 3.212–168.208

IIIb 29.406 4.037–214.179

IIIc 59.081 8.006–436.019

ESCC, esophageal squamous cell carcinoma; CI, confidence 

interval.
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of estrogen to the proliferation of ESCC (7), and this effect 
might be regulated by the function of estrogen receptor 
(ER) (17). Subtypes of ER, ER alpha (ERα) and ER beta 
(ERβ), are expressed in ESCC (18,19). It is reported these 
ERs might contain different biological function (20). 
ERβ is known to bind to ERα and to have a suppressive 
function toward ERα. Using an immunohistochemical 
method to examine expression of ERα and ERβ, Nozoe 
and colleagues (19) found that positive expression of ERα 
in addition to negative expression of ERβ proved to be an 
unfavourable independent prognostic indication in ESCC. 
ERβ expression was found to be changed quantitatively 
and qualitatively with disease progression during the multi-
stages process of esophageal carcinogenesis (11). High 
frequency of ERβ expression was correlated with less 
aggressive potential of clinical behavior (11). However, 
the association between ER and the prognosis of ESCC 
is currently poorly understood. More investigations are 
needed to clarify the mechanism and interaction of sex 
hormones in ESCC and its prognosis. 

Although hormonal influence may be the reason behind 
this gender difference in survival, other potential prognostic 
factors such as smoking and alcohol drinking should be 
considered. In our cohort, the prevalence of smoking and 
alcohol drinking were significantly higher among male 
patients. Smoking and alcohol drinking were found to 
be negative prognostic factors in univariate analysis, but 
they did not have significant influence on survival in 
multivariate analysis. Prediagnostic smoking has been 
reported as an independent prognostic factor for patients 
with ESCC (21). The impact of alcohol consumption on 
survival in patients with ESCC was demonstrated by two 
large cohort studies (22,23). They also revealed that heavy 
alcohol consumption may be independently associated with 
worse survival among patients.

The limitations of our study should be considered 
in interpreting the results. One is that it was unable to 
examine the serum sex hormones level in patients due 
to a retrospective study. Using age as a surrogate of 
menopause may lead to a selection bias. Moreover, problem 
of reliability in self-reported lifestyle factors cannot be 
excluded, although this information was obtained before the 
outcome of interest (death). 

Conclusions

Among patients with ESCC after esophagectomy, women 
younger than age 55 years attained a favorable prognosis. 

Further studies are needed to elucidate the mechanism 
of antitumor effects of sex hormone in ESCC and its 
outcomes.
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