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Abstract
AIM: To elucidate the expression of E-cadherin and β-catenin
correlating with its clinical outcome in patients with
esophageal squamous cell carcinoma (ESCC), by analyzing
their interrelationship with clinicopathological variables and
their effects on progress and prognosis.

METHODS: Expression of E-cadherin and β-catenin was
determined by SP immunohistochemical technique in
patients with ESCC consecutively, their correlation with
clinical characteristics was evaluated and analyzed by
multivariate analysis.

RESULTS: The rate of expression of E-cadherin decreased
to 66.03 % (70/106) in ESCC and the protein level was
negative correlated with histologic grade, tumor size, clinical
staging, lymph node metastasis and venous invasion.
Whereas the expression rate of β-catenin was reduced to
69.8 % (74/106) and the level of protein expression
correlated only with histologic grade. There obviously existed
inverse correlation between level of E-cadherin protein and
survival, especially in stage I, IIa, IIb (P=0.0033), Patients
with low-expressing tumors for β-catenin and non-expressing
tumors for E-cadherin/β-catenin had lower survival period
than those with normal-expressing ones (P=0.0501 and
P=0.0080, respectively). Patients with diminished expression
of E-cadherin as grade II or III had shorter survival period
than those with normally expressing and grade I, no
significance existed between grade I and grade II or III
with respect to different status of E-cadherin expression.
Furthermore, Correlation analysis showed level of E-cadherin
correlated with that of β-catenin (P=0.005). Cox proportional
hazards model analysis suggested downregulation of E-
cadherin was an important factor indicating poor prognosis.

CONCLUSION: As a probable independent prognostic
factor, it correlates with overall and disease free survival
period, expression of E-cadherin but not β-catenin may
predict prognosis in patients with ESCC.
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INTRODUCTION
Esophageal carcinoma is generally considered as one of the
most extremely aggressive carcinomas with dismal prognosis
identified thus far[1-5]. In recent years, postoperative survival
of the patients with esophageal carcinoma have been improved,
However, 5-year survival rate of operative advanced
esophageal carcinoma is still 20-25 %. Early diagnosis and
treatment are still important[2,3,6-9]. TNM system is always
considered as a classic criterion to provide treatments and
evaluate prognoses. Unfortunately tumor heterogeneity and
individual differences influence its accurate estimation[10].
Therefore, to establish a “molecular staging” system based on
materials combining biomarkers and clinical parameters
including histologic grade and tumor stage may be helpful to
guide individuated treatment and evaluate prognosis. Then
some potential molecules remain to be identified[6,8,9,11-15].
      Invasion and metastatic processes themselves consist of
sequential multi-stage, multi-step involving host-tumor
interactions[16]. Some studies showed status of intercellular
adherens junction plays a pivotal role in tumor growth,
invasion, metastasis and prognosis and the suppression of cell-
cell adhesiveness may trigger the release of cancer cells from
the primary cancer nests and confer invasive properties on a
tumor[16-18]. Detecting expression of adhesion molecules may
reflect biological behavior and characteristics of tumor and
are conducive to predict and evaluate risk of relapse and
metastasis of the patients with postoperative esophageal
carcinoma, thus having realistic significance to guide
individuated treatment.
       The cadherins that exist in many kinds of cells, belong to a
family of transmembrane glycoproteins responsible for
homophilic interaction of calcium-dependent cell-cell
adhesion. Among them, E-cadherin (120 kDa, chromosome
16q22.1) is a classical cadherin and forms the functional
component of  adherens junctions between epithelial cells, and
β-catenin, a multifunctional cytoplasmic protein which links
E-cadherin and α-catenin to cytoskeletoh constituted E-
cadherin-catenin complex, both have important roles in
maintaining integrity of cellular structure[16-20]. Reduction and
loss of expression in cancer cells may destroy the junctional
structure which can affect the intercellular adhesion, and
facilitate tumor differentiation, infiltration and metastasis, Their
expression are related to survival and prognosis in a portion of
cancer. It had been formed that E-cadherin might be an
independent predictor of occult lymph node or micrometastasis
in nodes classified as N0 by routine histopathological methods.
However, only few studies were available in ESCC[18,21,22].
      β-catenin has recently been found as a member in Wnt
signaling[23-25]. In the absence of a mitotic signal outside the
cell, β-catenin is sequestered in a complex with the APC
(adenomatous polyposis coli) gene product, a serine threonine
glycogen synthetase kinase (GSK-3β) and an adapter protein
axin (or a homologue conductin), enabling phosphorylation
and degradation of free β-catenin by the ubiquitin-proteasome
system[23-25]. When a mitotic signal is delivered by the Wnt
pathway, by association of the Wg/Wnt family of secreted
glycoproteins and their membrane receptors frizzled, it leads
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to activation of the dishevelled (Dsh) protein, which is recruited
to the cell membrane. The activated Dsh downregulates the
protein complex, so that it can no longer phosphorylate β-
catenin, The release of β-catenin from the phosphorylation and
degradation complex promotes β-catenin stabilization and
signaling. This results in an increase of free cytosolic β-catenin
which translocates to the nucleus and directly binds the
transcription factors Lef and Tcf, leading to activation of gene
expression[26,27].
      Here, we performed E-cadherin and β-catenin expression
analysis in a 106 ESCC in order to elucidate whether the
expression of E-cadherin and β-catenin correlate with
clinicopathological variables and clinical outcome, by
analyzing their interrelationships and effects on progression
of cancer and their prognostic evaluations in ESCC.
Furthermore, may provide some considerable suggestions for
clinical treatments.

MATERIALS AND METHODS

Clinicopathologic data
The specimens of cancer tissues and non-cancerous adjacent
tissues were taken from 106 consecutive patients with
esophageal squamous cell carcinoma who had undergone
esophagectomy from January 1990 to December 1995 at
Cancer Hospital of Tianjin Medical University, Tianjin, China.
None of them received irradiation or chemotherapy
preoperatively. The patients included 76 men and 30 women
with a mean age of 59 (range 37-76) years. Ten tumors were
in the upper segment, 68 in the middle segment and 28 in the
lower segment. With respect to their growth pattern, they were
20 medullary type, 42 fungating, 34 ulcerative, 9 scirrhous
and 1 other type. Of seventy-three patients underwent left
thoracic approach esophagectomy, 60 cases had esophagogastric
anastomosis above the aortic arch, 10 below the aortic arches
and 3 cervical esophagogastric reconstruction, 25 patients
underwent right thoracic posteriolateral, abdominal and
cervical approach esophagectomy and 8 with other approach.
Tumors were staged again according to the TNM classification
(UICC1997): 2 patients with stage I, 31 IIa, 10 IIb, 60 III and
3 IV. Postoperative radiotherapy was performed in 12 patients
and chemotherapy in 15, Survival periods were calculated from
the date of operation to death from recurrence of the disease,
Follow-up period ranged from 2 to 117 months with an average
of 32.4 months.

Immunohistochemical staining
For parallel analyses of staining characteristic of the tumor
and normal mucosa, representative tissue section comparing
the most part of the tumor and adjacent normal mucosa were
selected after the H&E stained slides were reviewed. In brief,
Four micrometers thick sections prepared from 100 ml·l-1 neutral
buffered formalin-fixed and paraffin-embedded tumor tissue
on the slides were deparaffinized, dehydrated and blocked from
removing endogenous peroxides activating with 3 ml·l-1 H2O2

in methanol for 30 min. The sections were microwaved in
0.l mol·l-1citrate buffer pH 6.0 at 750 W for 12 min. After
incubation with 10 % normal goat serum to block non-specific
binding and were then incubated with the primary antibodies
such as mouse monoclonal anti-human E-cadherin (4A2C×7,
Santa Cruz Biotechnology, USA, ready to use) and polyclonal
rabbit anti-β-catenin (Sigma Chemical Company, USA, diluted
1:1 000 in PBS) overnight at 4 . After washing antibody
with the SP kit (Zymed, USA) the peroxides reaction was
performed using 3, 3’-diaminobenzidine tetrahydrochloride
(DAB) (Zhongshan Biological Technology, Beijing, China)
as chromogen. Tissues were counterstained with hematoxylin.

The slides were washed between each step three times with
PBS, Negative control was obtained by replacing the primary
antibody with PBS. Adjacent normal squamous epithelium
served as an internal positive control.

Evaluation of immunohistochemical staining
Tumor sections were scored by light microscopy by 3
independent observers (Chen H, Li H and Liu XS) without
knowledge of the stage and patient profiles. Based on the
previous immunohistochemical studies[28], the membranous
staining of cells were positively stained by the antibody.
Calculating the percentage of positively stained cells evaluated
for each tissue section after counting 100 cells at more than 5
high-power (×200) fields. The expression of E-cadherin and
β-catenin were classified into 3 grades, as follows: -, If less
than 10 % of the tumor cells were positively stained; +, If
more than 90 % of the tumor cells were positively stained, the
expression was judged to be positive; and ±, between 10 %
and 90 % of the tumor cells were evaluated as heterogeneous.
The specimens graded + stand for normal expression, ± and -
were taken together and classified as reduced expression.

Statistical analysis
The χ2 test and Spearman rank correlation coefficient analysis
were used to assess the univariate association between the
immunohistochemical status and the clinicopathological
characteristics. The survival rate was calculated by life table
and cumulative survival curves were constructed according to
the Kaplan-Meier method, and differences in survival were
estimated with the Log-rank test Cox proportional hazards
model was used for multivariate survival analysis. A P value
less than 0.05 was considered significant. All the statistical
analyses were performed using the SPSS 10.0 V for Windows
software.

RESULTS

Expression of E-cadherin and β-catenin in normal esophagus
Normal esophageal epithelium showed strong expression of
E-cadherin and β-catenin at the membrane of cell and the
intercellular junctions. Expression of these molecules was more
marked in the prickle cell layer and para-basal cell layers. No
or weak cytoplasmic staining of E-cadherin and no cytoplasmic
staining of β-catenin were seen in normal esophageal
epithelium. Esophageal glands and their duct also showed
expression of these molecules at cell membranes, Whereas non-
epithelial cells such as muscular tissue and infiltrating
lymphocytes did not.

Expression of E-cadherin and β-catenin in esophageal
carcinoma
Reduced homogenous and heterogeneous staining of E-
cadherin and β-catenin were found in esophageal carcinoma
(Figure 1). In well/moderately differentiated carcinomas,
cancer cells from the tumor nest peripheries showed weaker
expression of these molecules than those in the centers showing
zonal differentiation (Figure 2). Although reduced expression
and loss of them were always present in poorly differentiated
carcinomas, some showed normal expression of these
molecules in neoplastic nests. Reduced membranous
expression of E-cadherin and β-catenin were found in 66.0 %
(70/106) and 69.8 % (74/106), respectively.

Expression of E-cadherin and β-catenin and clinocopathologic
variables
Significant inverse correlation existed between the intensity
of E-cadherin expression and histologic grade, tumor size,



Figure l  Expression of E-cadherin in esophageal squamous carcinoma tissue, brownish membrane and cytoplasm were shown in
part of the tumor cells (A, B positive,C heterogeneous, D negative expression Original magnification ×200; B, Original magnifica-
tion ×400).

Figure 2  Expression of β-catenin in esophageal squamous carcinoma tissue ,brownish membrane and cytoplasm were shown in
part of the tumor cells in the centers showing zonal differentiation (E, F positive, G heterogeneous, H negative expression Original
magnification; F, Original magnification ×400).
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Expression of E-cadherin and β-catenin and survival
The median survival was 28.64 months and overall 1-, 3-, 5-year
survival rates were 57.13 %, 34.89 % and 29.59 %, respectively.
There obviously existed inverse correlation between intensity of
E-cadherin protein and survival (P=0.0532), even in the group
without receiving postoperative chemotherapy or radiotherapy
(P=O.0067 and P=0.0295, respectively). Patients with loss of
E-cadherin expression had lower survival at 1-, 3-, 5-year than
those with expression tumors, and Patients with reduced E-
cadherin expression had shorter disease-free survival than those
with normal expression (P=0.0278). No significant correlation
was apparent between abnormal expression of β-catenin and
overall survival. But patients with low-expressing tumors for
β-catenin and non-expressing tumors for E-cadherin/β-catenin
had shorter median survival period than those with normal
expressing tumors (P=0.0501and P=0.0080, respectively) in
the group without receiving postoperative chemotherapy or
radiotherapy (P=0.0735 and P=0.0205, respectively).

Expression of E-cadherin and survival stratified for tumor stage
In patients with stage I, IIa, IIb, the median survival for normal,
heterogeneous and negative E-cadherin expressing groups were
106.59, 46.59 and 28.50 months, respectively. Statistically
significance existed in different level of E-cadherin and overall
survival (P=0.0033), Survival curves were shown in Figure3,
and disease-free survival (P=0.0002) in different E-cadherin
expressing groups whose median survival were 78,56, 32.00
and 14.00 months. In contrast, as for stage III or IV, no significance
existed in different level of E-cadherin (P=0.2152 and P=0.3397,
respectively). Survival curves were shown in Figure 4.

Figure 3  Kaplan-Meier survival curves for patients with stage
I, II according to E-cadherin expression.

Figure4   Kaplan-Meier survival curves for patients with stage
III, IV according to E-cadherin expression.

Expression of E-cadherin and survival stratified for histoglogic
grade
Patients with diminished expression of E-cadherin and grade
II or III had shorter survival period than those with normally

clinical staging and venous invasiveness, No significant
differences were seen in age, gender, location of tumor, growth
pattern and invasion depth (rs=0.020~0.156, P=0.084~0.118).
Expression of β-catenin correlated significantly only with
histologic grade, Whereas no differences were observed in age,
gender, location of tumor, tumor size, clinical staging, growth
pattern, venous invasiveness and invasion depth (rs=0.060~0.1569,
P=0.541~0.104), shown in Table 1. In carcinomas with lymph
node metastasis, reduced expression of E-cadherin and β-
catenin were seen in 76.59 % (36/47) and 72.34 % (34/47)
versus 57.63 % (34/59) and 67.79 % (40/59) in carcinomas
without lymph node metastasis, respectively. The staining of
E-cadherin correlated only with lymph node status (P=0.040)
and no significant differences for β-catenin.

Table 1  Relationships between espression of E-cadherin and β-
catenin an clinicopathological parameters in patients with ESCC

     E-cadherin     P      β-catenin      P
Group              Total

 +         ±         -           rs              +         ±        -              rs

Histologic grade

I 17   8          8        1                       9       6         2

II 69 25        33      11        0.001     21     28      20 0.014

III 20   3          7      10       -0.309      2     12         6       -0.238

Tumor size (cm)

<3.0 10              6          2        2                       0       5        5

3.0-5.0 41 16        18        7                      15     15      11

5.0-7.0 44 11        24        9        0.054     12     24        8 0.213

7.0 11   3          4        4       -0.187   5       2        4        -0.212

Clinical staging

I   2              2          0        0   0       2        0

IIa 31 16        11        4 13     13        5

IIb 10              2          5        3        0.013      3        2       5 0.124

III 60 15        31      14       -0.241      6      27       17       -0.150

IV   3   1      111        1                       0        2        1

Venous invasion

Yes 27              5        14        8        0.042      6      12       9 0.237

No 79            31        34      14       -0.198     26     34      19       -0.116

Lymph node
metastasis
Yes 47            11        22      14        0.014     13     21      13 0.646

No 59            25        26        8       -0.239     19    25       15       -0.045

Relationships between E-cadherin and β-catenin
As summarized in Table 2, the expression of both E-cadherin
and β-catenin were evaluated in consecutive sections. The
correlation between E-cadherin and β-catenin was statistically
significant (P=0.005). 17.92 % (19/106) of tumors were E-
cadherin(+)/β-catenin(± ~ -), and 14.15 % (15/106) of tumors
were E-cadherin (± ~ - )/β-catenin (+), statistically significant
differences were observed in different expression of these
molecules (Pearson χ2=6.086, P=0.014).

Table 2  Relationships between E-cadherin and β-catenin
expression in ESCC

         β-catenin
E-cadherin Total

 +  ±  

     +    36 17 13   6
     ±    48 11 24 13
         22   4   9   9
Total  106 32 46 28

rs=0.270, P=0.005.

228               ISSN 1007-9327         CN 14-1219/ R        World J Gastroenterol    February 15, 2003   Volume 9   Number 2

+ ++ +
+ +

+ + ++ +

0       20      40      60       80     100     120

A  E-cadherin (+)
B  E-cadherin (±)
C  E-cadherin (-)

Overall P=0.2152

1.1
1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

Survival (months)

Survival functions

Cu
m

 s
ur

vi
va

l

0       20      40      60       80     100     120

A  E-cadherin (+)
B  E-cadherin (±)
C  E-cadherin (-)

Overall P=0.0033
A vs C  P=0.0015
B vs C  P=0.0134

1.1
1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

Survival (months)

Survival functions

A

B

A

B

Cu
m

 s
ur

vi
va

l

C



expressing ones and grade I, no significance existed between
grade I and grade II or III with respect to different status of E-
cadherin expression. In the patients with grade I, Statistically
significant relationships existed between level of E-cadherin
and overall survival (P=0.0125). The survival curves were
shown in Figure 5.

Figure 5  Kaplan-Meier survival curves for patients with ESCC
stratified for histologic grade according to E-cadherin expression

Multivariate analysis of survival
Multivariate survival analysis was performed by means of the
Cox proportional hazards model by entering the following
covariates: age, gender, location of tumor, tumor size, invasion
depth, venous invasiveness, histologic grade, clinical stage,
lymph node status, E-cadherin and β-catenin expression.
Covariates were selected in a stepwise fashion by using method
of Backward: Wald. The significant prognostic factors
influencing survival were location of tumor, venous
invasiveness, clinical stage, lymph node status, E-cadherin
expression. The results were shown in Table 3.

DISCUSSION
Previous studies reported that the reduction rate of E-cadherin
expression was observed to be 18.2-87 % in specimens from
the patients with ESCC[28-34], While 66 % of ESCC examined
showed reduced expression of E-cadherin in our investigation.
This is not in accordance with references reported. It is our

logical thoughts that selection of the patients entering into the
study, immunohistochemical method, antibody origination,
tumor heterogeneity and differences in staining evaluation may
be individually or in combination held responsible. As a marker
associated with squamous cell differentiation[35], the level of
E-cadherin expression had inverse correlation with histologic
grade. It suggested that normal function of E-cadherin molecule
mediated cell-cell adherens junction to induce cell aggregates,
which was consistent with histologic morphogenesis of tumor
nest in well-differentiated tumors showed zonal differentiation.
That phenomenon consists of a mechanical stretching and
compression between adjacent cell and requires active
contraction of the actin tethered to the cadherin intercellular
contacts[36]. But normal expression of E-cadherin was found
in poorly-differentiated tumors.,accounting for 15.0 % in our
study. Several studies were available about this phenomenon,
Nakanishi et al reported 14.58 % of the patients with poorly-
differentiated ESCC also appeared normal expression of E-
cadherin, of catenins (α, β and γ), so did 3.22 % of  the patients
with moderated or poorly-differentiated tumors from reports
of Tamura et al[29]. Then this showed simply reduced expression
of E-cadherin was not independent factor impact on adherens
junction. On the other hand normal function of adherens
junction relate to cytoplasm protein expression and its normal
function. Expression of  E-cadherin was closely associated with
size of tumor, lymph node  metastases and venous invasion in
our study. These were not identical to the results of Nakanishi
et al, Tamura et al. However, diminished expression of E-
cadherin facilitate tumor dedifferentiation, invasion and
metastases, indeed, the tumor cells of solid tumor with high
metastatic potentials are often focally dissociated at the invading
fronts[28,29,31]. Of particular interest is the finding in some studies
in recent years that expression of E-cadherin might be used to
predict micrometastasis in lymph node of the patients without
signs of lymph node or distant metastases classified as N0 and
M0 by routine histopathological methods[22,37]. Based on these
findings, in the present study, The relationship between reduced
expression of E-cadherin and haematogenous metastasis in
postoperative patients had also come under investigation.
Hematogenous metastasis frequently occurred in the patients
with reduced expression of E-cadherin, but muitivariate
analysis revealed the finding need further evaluation (data not
shown). It seemed to accept that more intercellular adhesion

Table 3  Multivariate results in Cox proportional hazards analysis for patients with ESCC

Variables Category(Value) β Wald P Value       HR    95%CI

Overall survival (n=106)

location (mid-thoracic)    No/Yes(0/l) 0.650 5.665 0.017 1.916 1.112~3.272

Lymph node metastasis    No/Yes(0/l) 0.599 5.893 0.015 1.821 1.1222.~953

Venous invasion    No/Yes(0/l) 1.147 18.633 <0.00l 3.148 1.870~5.229

Clinical staging I/II/III/IV (0/1/2/3) 0.420 8.475 0.004 1.521 1.147~2.018

E-cadherin    -/±/+(0/1/2) -0.431 5.687 0.017 0.650 0.456~0.926

Disease-free survival (n=96)

Gender    M/F(0/1) 0.675 4.786 0.029 1.965 1.073~3.598

Tumor size    Continue 0.179 4.302 0.038 1.196 1.010~1.417

Clinical staging I/II/III/IV (0/1/2/3) 0.272 3.233 0.042 1.313 0.976~1.767

Location (mid-thoracic)  No/Yes(0/l) 0.615 4.111 0.043 1.849 1.021~3.349

Venous invasion  No/Yes(0/l) 0.982 9.797 0.002 2.671 1.444-~4.942

E-cadherin  -/±/+ (0/1/2) -0.397 4.479 0.034 0.672 0.465~0.971
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molecules such as integrins, selectins and immunoglobulin
were involved in the process.
     It appears to possess both irreversible and reversible
mechanisms for inactivating the cell-cell adhesion system.
Several studies revealed heterogeneous methylation patterns
exhibit a remarkably unstable, allele-to-allele variability that,
like the dynamic expression of E-cadherin during metastatic
progression, can be modulated or selected for in relation to the
tumor microenvironment[38]. There have been several reports
on E-cadherin gene mutations in human cancer[16,18], however,
mutations are rare in esophageal carcinoma, E-cadherin
promoter hypermethylation is associated with decreased
expression[39,40], moreover, recent studies showed that, despite
the frequent LOH of the E-cadherin locus, mutations in the E-
cadherin gene are rare events and can not be held responsible
for down regulation of E-cadherin observed in the majority of
adenocarcinomas of the esophagus[41]. Further studies
demonstrated  abnormal phosphorylation of cytoplasm protein
regulated by tyrosine kinases and tyrosine phosphatases
affected expression of E-cadherin and its function[42].
      Significant difference in survival existed in patients with
different level of E-cadherin protein and a trend towards better
survival was found in patients having normal E-cadherin
expression. But discrepancy resulted from studies on the kinds
of tumors. Inada et al reported 5-year survival rate of the
patients with ESCC ranged from 87.8 % in normal E-cadherin
expression to 19.1 % in absent expression of E-cadherin[30],
but some coworkers did not acquire the same results[32,33].
Nakanishi et al demonstrated no significant correlations
between survival and reduced  E-cadherin expression, however,
in univariate analysis survival of the patients with reduced α-
catenin expression was significantly shorter than that of those
with normal expression, and the loss of α-catenin expression
from cancer tissues might be attributable to loss of E-cadherin
function, which reflected more serious dysfunction of the
cadherin-mediated cell-cell adhesion system. In our study there
obviously existed inverse correlation between the patients with
reduced level of E-cadherin expression and survival, especially
in tumors with stage I, II, and in group with absent expression
of E-cadherin shorter survival period was observed.
Multivariate analysis revealed E-cadherin expression was an
independent factor impacted on prognosis of the patients with
ESCC. These findings were consistent with the reports of
Tamura et al, and recently a multicenter investigation supported
this viewpoint[34]. In view of the association between E-cadherin
and  histologic grade, furthermore, we analyzed and tried to
elucidate whether these factors played different roles in
combination or individually. Although several studies approved
the discrepancy of survival could be partly explained by the
histologic grade, owing to other clinicopathologic features and
grading categories not to be precisely defined, the results of
studies remain controversial. In our present investigation, no
significance existed between grade I and grade II or III with
respect to different E-cadherin status. But in group with grade
I, survival of the patients with normal E-cadherin expression
was statistically significantly higher than that of those with
diminished one, suggesting an apparent difference in the effect
of downregulation of E-cadherin between different histologic
grade. Therefore, E-cadherin expression as an independent
prognostic factor had more significance to predict prognosis
for the patients at early stage and with similar histologic grade,
might provide some suggestions for clinical treatments.
     β-catenin played an important role in the interactions
between cadherins and other transmembrane receptor proteins
and regulated cellular differentiation and proliferation. Reduced
and absent expression of β-catenin were also frequently in
tumors might disrupt stability and integrity of the E-cadherin-
catenin complex and disturb cellular adherens junction,

resulting in cell proliferation, migration, and invasion.
Reduction of β-catenin expression was 73 % in ESCC from
Nakanishi et al and 40.9 % from Ninomiya et al[43]. Similarly,
69.8 % of patients with β-catenin expression were judged to
be reduced in our study, whereas reduced expression of β-
catenin significantly correlated only with the histologic grade.
Also, an association between abnormal expression of E-
cadherin and β-catenin was found, suggesting that loss of E-
cadherin binding may cause a redistribution of β-catenin from
the cell membrane to the cytoplasm.
      It remains unclear that β-catenin expression is associated
with lymph node status, invasion depth, tumor stage,
hematogenous metastasis and histologic grade. Many believe
as a member of oncogenes and signaling molecules, β-catenin
plays an important role in tumor progression and
carcinogenesis, and there exists relation with cytoplasmic
protein such as α-, γ-catenin, p120ctn, APC[23,24], Dsh, Tcf, Axin,
β-Trcp, G12[44], PP2A[45], IQGAP1[23] and Smad4[46]. Since so
intricate signaling network and multifunctional molecules are
involved in regulating cellular function, it is difficult to explain
abnormal expression of β-catenin and its functional
abnormalities, thus negating correlation with clinicopathologic
parameters[47]. But undoubtedly β-catenin as a member of
adhesion molecule should be imprudently considered in
prognostic value of ESCC. To some extent absent expression
of β-catenin reflects dysfunction of E-cadherin mediated
cellular adherens junction, which may cause weak cell-cell
adhesion and confer invasive properties on a tumor[26,27,48].
      To our knowledge, reduced β-catenin expression indicated
poor prognosis in some kinds of tumor in addition to esophageal
squamous cell carcinoma[49,50]. We found that patients with low-
expression tumors for β-catenin and non-expression tumors
for E-cadherin/β-catenin had shorter survival period than those
with normally expressing ones. But in group with normal E-
cadherin expression, no significant relation was found between
β-catenin and prognosis. It was apparent that the prognostic
value of β-catenin is lower than that of E-cadherin, this may
be explained by their roles in the E-cadherin-catenin complex,
E-cadhein influences redistribution and function of β-catenin,
and γ-catenin might substitute for β-catenin as a component
of the complex[51], in other tumors several studies showed
aberrant expression of β-caienin or γ-catenin does not
necessarily lead to a nonfunctional complex[52].
      In conclusion, as a probable independent prognostic factor,
it correlates with overall and disease free survival period,
expression of E-cadherin but not β-catenin may predict
prognosis in patients with ESCC, Further studies are needed
to elucidate function of β-catenin by combinating other
cytoplasmic proteins.
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