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Abstract
AIM: To study the differences in onset age and mul-
tiple primary cancers between familial and sporadic 
esophageal squamous cell carcinoma (ESCC).

METHODS: The differences in onset age and multiple 
primary cancers were analyzed between ESCC patients 
with (n  = 766) and without (n  = 1776) a family his-
tory of the cancer. The cases analyzed constituted all 
consecutive patients who had undergone cure-intent 
surgery at the Department of Thoracic Surgery of the 4th 
Hospital of Hebei Medical University from January 1 1975 
to December 31 1989. Because we also originally aimed 
to examine the difference in survival time, only older 
subjects with a long follow-up period were selected.

RESULTS: Overall, patients with ESCC and a positive 
family history of the cancer had a significantly younger 
age at onset and more multiple primary cancers than 
those without a positive family history (51.83 ± 8.39 vs  
53.49 ± 8.23 years old, P  = 0.000; 5.50% vs  1.70%, 
P  = 0.000). Both of these differences were evident in 
subgroup analyses, however, no correlations were ob-

served. While age at onset differed significantly by fam-
ily history in males, smokers, and drinkers, the differ-
ence in multiple primary cancers by family history was 
significant in nonsmoking, nondrinking, and younger 
onset patients. In multivariate analysis, age over 50 
years, tobacco smoking, and multiple primary cancers 
were found to be significant predictors of familial can-
cer: the corresponding OR (95%CI) and P -value were 
0.974 (0.963-0.985) and 0.000; 1.271 (1.053-1.535) and 
0.012; and 4.265 (2.535-7.176) and 0.000, respectively.

CONCLUSION: Patients with ESCC and a positive fam-
ily history of the cancer had a significantly younger on-
set age and more multiple primary cancers than those 
without a positive family history. Sub-group analyses 
indicated that younger onset age may be due to the 
interaction of genetic predisposition and environmental 
hazards, and multiple primary cancers may only be due 
to genetic predisposition.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Esophageal squamous cell carcinoma; Fa-
milial cancer; Sporadic cancer; Age at onset; Synchro-
nous primary carcinoma

Core tip: Patients with esophageal squamous cell 
carcinoma (ESCC) and a positive family history had 
a significantly younger onset age and more multiple 
primary cancers than those without a positive family 
history (51.83 ± 8.39 vs  53.49 ± 8.23 years old, P  = 
0.000; 5.50% vs  1.70%, P  = 0.000). Both of these dif-
ferences were evident in sub-group analyses, however, 
no correlations were observed. While age at onset dif-
fered significantly by family history in males, smokers, 
and drinkers, the difference in multiple primary can-
cers by family history was significant in nonsmoking, 
nondrinking, and younger onset patients. These results 
suggest a genetic component in ESCC. Furthermore, 
a younger onset age may be due to the interaction of 
genetic predisposition and environmental hazards, and 
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multiple primary cancers may only be due to genetic 
predisposition.
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INTRODUCTION
The incidence rates of  most cancers increase with age, 
suggesting that cancers develop due to the accumulation 
of  somatic mutations. If  a germline mutation exists, how-
ever, fewer later life somatic mutations will be needed, 
and the cancer will develop at a younger age[1]. The “two-
hit” hypothesis has been widely accepted to explain the 
occurrence of  both familial and sporadic cancers by the 
inactivation of  tumor-suppressor genes mechanism. In 
familial cancer, because the function of  one allele of  a 
crucial tumor suppressor gene has already been lost due 
to inheritance of  a germline mutation (the first-hit, which 
theoretically is present in every cell), only inactivation of  
the remaining allele by a second-hit is necessary. For a 
sporadic cancer, however, both alleles have to be inacti-
vated by two fateful somatic mutations: the chance is so 
small that under most circumstances only one cell is likely 
to be implicated[2,3]. Therefore, differences in age at onset 
and multiple primary cancers between cancer cases with 
or without a family history may suggest a genetic compo-
nent in the etiology of  the cancer[4-7].

In the Taihang mountain region in northern central 
China, the incidence rates of  esophageal squamous cell 
carcinoma (ESCC) are the highest in the world, however, 
the risk factors for ESCC are not yet clear[8-16]. On ana-
lyzing a large surgical cohort at a field cancer center, we 
compared age of  onset and multiple primary cancers in 
ESCC patients with and without a family history of  the 
cancer. Our aim was to identify a genetic component us-
ing reliable clinicopathological data in a hospital-based 
surgical cohort.

MATERIALS AND METHODS
Ethics
The study was approved by the Institutional Ethics Review 
Board of  the 4th Hospital of  Hebei Medical University.

Subject selection
The high risk region and the Upper Gastrointestinal 
Cancer Center were previously described[4,5,7,9]. The data 
source was a hospital-based surgical registry of  ESCC 
patients who had been operated on as early as October 
1965. The subjects analyzed comprised all ESCC cases 
who had undergone cure-intent surgery in the Depart-
ment of  Thoracic Surgery of  the 4th Affiliated Hospital 

of  Hebei Medical University (also the Hebei Province 
Cancer Center) from January 1 1975 to December 31 
1989. Because the 4th Hospital of  Hebei Medical Uni-
versity used to be the only local cancer center capable of  
performing thoracic surgery and all surgical resections of  
esophageal cancer during that period were performed at 
the hospital, the cases analyzed comprised almost all inci-
dent resectable ESCC cases in the population.

Definition of family history and onset age
As ESCC and gastric cardia adenocarcinoma (GCA) have 
a common etiology in China[17-19] and have similar symp-
toms such as swallowing disturbance and substantial pain, 
a recalled family history was unable to distinguish be-
tween these two types of  cancer when crucial documen-
tation was missing[20,21]. Therefore, a positive family histo-
ry was defined as at least one first- or two second-degree 
relatives diagnosed with ESCC/GCA. The family history 
was usually obtained by the surgeon on the first day of  
hospitalization. The onset age was the age at which the 
symptoms first appeared. Information on a positive fam-
ily history of  cancer included the site of  cancer, blood re-
lationship, when and where diagnosed, and vital status of  
the relative with cancer. In patients with a negative family 
history recalled at the time of  hospitalization, if  a first- or 
second-degree relative was subsequently diagnosed with 
ESCC or GCA, this question was routinely asked in the 
follow-up interview, and the information on family his-
tory was updated. Blood relationships were categorized 
as first, second, and third degree relatives.

Definition of synchronous multiple primary cancers
As ESCC and GCA in China share a susceptible genetic 
locus[17-19], we used not only multiple primary ESCCs, 
but also the coincidence of  ESCC and GCA as evidence 
of  genetic predisposition (a further explanation can be 
found in the discussion section). The presence of  mul-
tiple primary cancers was investigated by reviewing the 
pathology report and slides of  serial histological exami-
nations. Evidence of  a second primary cancer did not 
include high grade dysplasia or intraepithelial tumors as 
the diagnostic criteria were not consistent for these le-
sions during 1975-1989. With regard to the definition of  
second primaries, we used the following criteria: (1) both 
lesions exhibited definite malignant morphologic features 
and were not connected through the lymphatic system; 
and (2) both tumors were surrounded by intraepithelial 
tumors or dysplastic tissue. All 56 second primaries were 
discovered by endoscopy or barium X-ray examination 
during the out-clinic stage and were successfully resected.

Statistical analyses
Differences in demographic and clinicopathological dis-
tributions by family history were examined using the χ 2 
test. A comparison of  onset age between familial and 
sporadic cases was made using the Student’s t test. A two-
sided P value of  less than 0.05 was considered statistically 
significant. To identify significant independent predic-
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tors of  familial cancer, multivariate logistic analyses were 
performed in a backward manner to study the association 
between sex, age, smoking, drinking, presence of  multiple 
primary cancers and the occurrence of  multiple ESCC/
GCA cases in the family. All calculations were performed 
using SPSS software version 13.0[22].

RESULTS
General demographic characteristics
The male:female ratio was 2.07:1 (1713/829) and the 
average age at onset was 52.89 years in males and 53.20 
years in females. All 2542 ESCCs diagnosed in the 2524 
patients were considered resectable before surgery, how-
ever, the actual resection rate was 89.5% (2276/2542). 
In general, no significant differences in demographic 
and clinicopathological characteristics were observed 
between the positive and negative family history groups 
(Table 1).

Of  the 2542 ESCCs analyzed, 69.87% (1776/2542) 
developed in patients with no family history of  the can-
cer and were regarded as sporadic; 30.13% (766/2542) 
were diagnosed in patients with a positive family history 
and were regarded as familial.

On reviewing the pathology reports and slides of  se-
rial histological examinations of  the 2524 primary ESCC 
cases, 16 cases (0.63%) developed two primary ESCCs, 36 
cases developed one ESCC and one GCA, two cases each 
developed two primary ESCCs as well as another primary 
GCA, and the remaining 2470 cases each developed a 
single primary ESCC. The 38 GCAs were taken as evi-
dence of  second primary cancer of  ESCC, but were not 

included in the analyzed dataset of  2542 primary ESCCs.

Differences in age at onset in patients with ESCCs with 
and without a positive family history of the cancer
As shown in Table 1, the average age at onset of  ESCCs 
(n = 766) with a positive family history was 51.83 years, 
significantly younger than that of  53.49 years for ESCCs 
with no family history (n = 1776, P = 0.000). Overall, 
the difference was 1.66 years, and the difference in sub-
group analyses was significant for males, smokers, drink-
ers, non-drinkers, surgery during 1975-1979, 1980-1984, 
1985-1989, tumor stage of  Tis,1N0M0, T2,3N0M0, T2,3,4N1M0

[23], 
complete resection (R0) and partial resection (R1/R2) sub-
groups; but not significant for females, nonsmokers, and 
the exploratory surgery subgroup.

Patients with ESCCs and a positive family history are 
more likely to have multiple primary cancers
As shown in Table 2, 72 ESCCs had multiple primary 
cancers as they were associated with one or more primary 
ESCC/GCA in a single patient. The overall prevalence 
of  multiple primary cancers was 2.8% (72/2542). The 
prevalence was 5.5% in the positive family history group 
compared with 1.7% in the negative family history group. 
The difference was significant (χ 2 = 27.80, P = 0.000).

When the sub-group analyses were performed, the 
difference in multiple primary cancer by family history 
persisted in all subgroups and was significant for males, 
females, younger onset age (under 55 years old), non-
smoking, non-drinking, T2,3N0M0, and T2,3,4N1M0 groups; 
but not significant for the older onset age (over 55 years 
old), smoking, drinking and Tis,1N0M0 groups.
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Table 1  Difference in age at onset in patients with esophageal squamous cell carcinomas with and without a family history of the 
cancer

Positive family history Negative family history Differences P  t -test

n  (%) Mean age (yr) ± SD (1) n  (%) Mean age (yr) ± SD (2) (1)-(2) (1)-(2)
Total        766 51.83 ± 8.39        1776 53.49 ± 8.23 -1.66 0.000b

Sex
   Female 229 (33.80) 52.46 ± 7.91   600 (29.90) 53.48 ± 7.81 -1.02        0.100
   Male 537 (66.20) 51.56 ± 8.58 1176 (70.10) 53.49 ± 8.44 -1.93 0.000b

Tobacco
   Nonsmoker 282 (36.80) 52.66 ± 8.03   739 (41.60) 53.63 ± 8.27 -0.98        0.090
   Smoker 484 (63.20) 51.35 ± 8.56 1037 (58.40) 53.38 ± 8.13 -2.03 0.000b

Alcohol
   Nondrinker 480 (62.70) 52.10 ± 8.37 1200 (67.60) 53.38 ± 8.21 -1.29 0.004a

   Drinker 286 (37.30) 51.38 ± 8.42   578 (32.40) 53.70 ± 8.28 -2.32 0.000b

Surgery year
   1975-1979 224 (29.20) 50.90 ± 8.21   376 (21.20) 52.36 ± 8.00 -1.46 0.034a

   1980-1984 216 (28.20) 51.69 ± 8.58   545 (30.70) 52.95 ± 8.18 -1.26 0.050a

   1985-1989 326 (42.60) 52.56 ± 8.34   855 (48.10) 54.32 ± 8.28 -1.76 0.001b

TNM
   Tis,1N0M0 34 (4.40) 50.94 ± 9.78   66 (3.70) 55.52 ± 7.24 -4.57 0.010a

   T2,3N0M0 422 (55.10) 51.64 ± 8.30   983 (55.30) 53.30 ± 8.37 -1.67 0.001b

   T2,3,4N1M0 310 (40.50) 52.19 ± 8.37   727 (40.90) 53.55 ± 8.10 -1.36 0.010a

Resection
   Exploratory 16 (2.10) 49.88 ± 8.16   28 (1.60) 52.57 ± 9.18 -2.70        0.340
   R1 or R2 70 (9.10)   49.33 ± 10.00 152 (8.60) 54.73 ± 8.49 -5.40 0.000b

   R0 680 (88.80) 52.13 ± 8.17 1596 (89.90) 53.38 ± 8.18 -1.25 0.001b

Positive family history vs negative family history, aP < 0.05, bP < 0.01.
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cantly associated with a higher rate of  multiple primary 
cancers. These observations suggest that this is a genetic 
component in ESCC. In Table 1, age at onset differed 
significantly by family history for males and smokers, but 
not for females and nonsmokers. Conversely, the age at 
diagnosis in males, smoking and alcoholic drinking cases 
was younger than that in females, non-smoking and non-
drinking cases, respectively, when the family history was 
positive (51.56 vs 52.46, 51.35 vs 52.66, and 51.38 vs 52.10, 
respectively), but not observed when the family history 
was negative (53.49 vs 53.48, 53.38 vs 53.63, and 53.70 
vs 53.38, respectively). These findings suggest a younger 
onset age of  ESCC is due to the interaction between ge-
netic and environmental risk factors (i.e., only when both 
hazards are present).

Table 2 illustrates the different prevalences of  mul-
tiple primary cancers by family history. What is interest-
ing about this difference is that it was significant in the < 
55 years, nonsmoking and nondrinking groups, but was 
non-significant in the > 55 years, smoking and drinking 
groups. The underlying reasons for this may be because 
age, smoking and drinking are established environmental 
risk factors for ESCC[10]. When these environmental risk 
factors do not exist, genetic predisposition must play a 
dominant role, therefore, significant differences in mul-

Multivariate logistic regression analysis of factors 
associated with the occurrence of multiple ESCC/GCA 
cases in a family
When significant factors in univariate analysis as well as 
other related factors were entered into a binary logistic 
model, backward stepwise analysis removed insignificant 
variables step by step according to their contribution to 
the model. The order in which the insignificant variables 
were eliminated from the model was as follows: sex, pri-
mary tumor site, pre-surgical radiotherapy, and alcohol 
drinking. In the final model, age over 50 years, tobacco 
smoking, and multiple primary cancers were found to 
be significant independent predictors of  familial cancer: 
the corresponding OR (95%CI) and P-value were 0.974 
(0.963-0.985) and 0.000; 1.271 (1.053-1.535) and 0.012; 
and 4.265 (2.535-7.176) and 0.000, respectively (Table 3).

DISCUSSION
In the present analysis, we found that cases with a posi-
tive family history developed ESCC at a significantly 
younger age than those without such a family history. 
This was not due to earlier diagnosis as the stage distribu-
tion did not vary significantly between the two groups. 
We also found that a positive family history was signifi-
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Table 2  Difference in the prevalence of multiple primary esophageal squamous cell carcinoma/gastric cardia adenocarcinoma in 
patients with esophageal squamous cell carcinoma with and without a family history of the cancer

Classification Family history n  (% of multiple primary cancer) Total χ 2 aP

Overall 72 (2.8) 2542
 Negative family history 30 (1.7) 1776
 Positive family history 42 (5.5)   766 27.80 0.000b

Sex
   Male Negative family history 20 (1.7) 1176

Positive family history 27 (5.0)   537 15.30 0.000b

   Female Negative family history 10 (1.7)   600
Positive family history 15 (6.6)   229 13.52 0.000b

Age
   ≥ 55 yr Negative family history 23 (2.6)   877

Positive family history 15 (5.0)   303   3.29        0.070
   < 55 yr Negative family history   7 (0.8)   899

Positive family history 27 (5.8)   463 32.06 0.000b

Tobacco
   Smoker Negative family history 20 (1.9) 1037

Positive family history                            1.8 (3.7)   484   3.63        0.060
   Nonsmoker Negative family history 10 (1.4)   739

Positive family history 24 (8.5)   282 32.48 0.000b

Alcohol
   Drinker Negative family history 16 (2.8)   576

Positive family history 13 (4.5)   286   1.84        0.230
   Nondrinker Negative family history 14 (1.2) 1200

Positive family history 29 (6.0)   480 32.67 0.000b

TNM
   Tis,1N0M0 Negative family history   2 (3.0)     66

Positive family history   2 (5.9)     34   0.48        0.480
   T2,3N0M0 Negative family history   8 (0.8)   983

Positive family history 20 (4.7)   422 23.29 0.000b

   T2,3,4N1M0 Negative family history 20 (2.8)   727
Positive family history 20 (6.5)   310   8.03 0.010b

Positive family vs negative family, aP < 0.05, bP < 0.01.
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tiple primary cancers by family history was only observed 
in the < 55 years, nonsmoking and nondrinking groups, 
but not in the > 55 years, smoking and drinking groups. 
This suggests multiple primary cancers, unlike age at di-
agnosis, reflects only genetic predisposition.

We used the coincidence of  GCA as evidence of  
genetic predisposition for ESCC for the following rea-
son: In China, GCA contrasts with esophagogastric 
junctional adenocarcinoma in the Western world, in that 
gastro-esophageal reflux disease or Barrett’s esophagus is 
not a precursor[8]. Instead, GCA and ESCC have identi-
cal epidemiological distributions[17-21]. Molecularly, gene 
polymorphisms associated with elevated risks for both 
cancers were found in Hebei Province[13,14], and identi-
cal DNA alterations in the two cancers were reported in 
Henan Province[15,16]. These two provinces are located in 
the central area or the Taihang Mountain high-risk re-
gion. Recently, two genome-wide association studies of  
ESCC/GCA cases in China reported two susceptible loci, 
one at PLCE1 and the other (C20orf54) at 20p13, to be 
significantly associated with the risk of  both cancers[17,18].

During surgery, the two cancers are often found to 
coincide in one patient: among the 2524 ESCC cases 

undergoing curative-intent surgery in the 4th Hospital of  
Hebei Medical University, the coincidence rate of  ESCC 
and GCA was 1.5% (38/2524), twice as high as that of  
two primary ESCCs [0.7% (16/2524)].

In cancer genetics, a patient developing both an ESCC 
and a GCA may be less familial than a patient developing 
two primary ESCCs, but is certainly more familial than a 
single primary ESCC case.

Although epidemiological studies showed that a posi-
tive family history of  UGIC increases the risk of  both 
ESCC and GCA[20,21], the increased risk may be attrib-
uted to either common childhood household exposure 
or to genetic predisposition. As our results showed that 
younger onset age and multiple primary cancers are as-
sociated with familial as opposed to sporadic ESCC, 
we consider that the high risk associated with a positive 
family history is due to an inherited predisposition (for 
instance, the first-hit on a critical tumor suppressor gene) 
rather than childhood exposure to common household 
risk factors. This is because a background of  inherited 
“first-hit”, which theoretically exists in every cell, would 
make it more likely for independent tumors to develop in 
a tissue; in a sporadic case, however, the coincidence of  
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Table 3  Significant and independent predictors of familial esophageal squamous cell cancer by multivariate logistic analysis

Variables entered at each step Regression coefficient Standard error Wald test value P -value OR 95%CI

Lower Upper
Step 1
   Sex -0.057 0.146    0.153 0.696 0.944 0.709 1.258
   Age -0.026 0.006 21.06  0.000b 0.975 0.964 0.985
   Primary tumor site   0.235 0.349    0.451 0.502 0.791 0.399 1.568
   Tobacco   0.153 0.140    1.195 0.274 1.165 0.886 1.532
   Alcohol   0.113 0.112    1.019 0.313 1.120 0.899 1.396
   Multiple cancer   1.427 0.267 28.49  0.000b 4.166 2.467 7.036
   Presurgical radiotherapy   0.161 0.179    0.813 0.367 1.175 0.828 1.669
   Constant   0.592 0.827    0.512 0.474 1.808
Step 2
   Age -0.026 0.006   21.068  0.000b 0.975 0.964 0.985
   Primary tumor site -0.241 0.349    0.479 0.489 0.786 0.397 1.556
   Tobacco   0.187 0.108    3.001 0.083 1.206 0.967 1.491
   Alcohol   0.123 0.110    1.250 0.264 1.131 0.912 1.402
   Multiple cancer   1.427 0.267   28.497  0.000b 4.166 2.467 7.035
   Presurgical radiotherapy   0.160 0.179    0.802 0.371 1.174 0.827 1.667
   Constant   0.462 0.758    0.372 0.542 1.588
Step 3
   Age -0.026 0.006   21.311  0.000b 0.974 0.964 0.985
   Tobacco   0.185 0.108    2.926 0.087 1.203 0.973 1.487
   Alcohol   0.122 0.110    1.236 0.266 1.130 0.911 1.401
   Multiple cancer   1.446 0.266 29.56  0.000b 4.246 2.521 7.152
   Presurgical radiotherapy   0.157 0.179    0.773 0.379 1.170 0.824 1.662
   Constant -0.004 0.346    0.000 0.990 0.996
Step 4
   Age -0.026 0.006  22.395  0.000b 0.974 0.963 0.985
   Tobacco   1.187 0.108    3.000 0.083 1.206 0.976 1.491
   Alcohol   0.117 0.110    1.146 0.284 1.125 0.907 1.394
   Multiple cancer   1.438 0.266  29.282  0.000b 4.213 2.502 7.092
   Constant   0.037 0.343    0.011 0.915 1.037
Step 5
   Age -0.026 0.006  22.364  0.000b 0.974 0.963 0.985
   Tobacco   0.240 0.096    6.245  0.012a 1.271 1.053 1.535
   Multiple cancer   1.451 0.265  29.862  0.000b 4.265 2.535 7.176
   Constant   0.108 0.337    0.104 0.747 1.114

aP < 0.05, bP < 0.01 vs standard error.
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two mutations in one cell to inactivate both alleles of  one 
tumor suppressor gene is so rare that under most circum-
stances only a single cell is likely to be involved, and thus 
the chance of  two primary tumors is much less than it 
would be for a familial cancer case[23-25].

Although the difference in onset age between familial 
and sporadic cases was just 1.66 years, it is not merely a 
statistical advantage inherited in large sample sizes, be-
cause it was widely observed in all sub-classifications, 
significant in stage-specific subgroups according to the In-
ternational Staging System[26], and more notably, in ESCCs 
with onset age < 55 years, family history was significantly 
associated with multiple primary cancers (P = 0.000), 
however, this association was not significant in the ≥ 55 
years group (P = 0.07). This variation in strength by onset 
age was indicative of  the effect of  genetic predisposition.

Because all the double primary ESCC/GCA were 
clinically evident and surgically resected, these tumors 
only represent synchronous carcinomas detected clini-
cally. If  metachronous or intraepithelial tumors were in-
cluded, much higher rates would have been observed.

In conclusion, we found significant differences in age 
at onset and multiple primary cancers between familial 
and sporadic ESCCs. Younger onset age results from ge-
netic and environmental interaction, but multiple primary 
cancers may be more related to genetic predisposition.
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Although previous epidemiological studies have reported that a positive family 
history of esophageal cancer increases the risk of the cancer by 2- to 3-fold, 
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or to genetic predisposition. If a younger onset age and more synchronous pri-
mary cancers were found to be associated with familial as opposed to sporadic 
esophageal squamous cell carcinoma (ESCC), the authors would be able to 
attribute the elevated risk associated with a positive family history to an inherited 
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Research frontiers
According to the “two-hit story of tumor-suppressor gene in carcinogenesis”, 
a background of inherited “first-hit” on a critical tumor suppressor gene, which 
theoretically exists in every cell of a tissue, would make it more likely for inde-
pendent tumors to develop; in a sporadic case, however, the coincidence of two 
mutations to inactivate both alleles of a tumor suppressor gene is so rare that 
under most circumstances, only a single cell is likely to be involved, and thus 
the chance of two primary tumors is much less than it would be for a familial 
cancer case. Although many molecular findings have been suggested for the 
mechanism of genetic predisposition in ESCC, clinicopathological evidence is 
lacking.
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For the first time, this study showed that ESCCs with a positive family history of 
the cancer have a significantly younger age at onset and more multiple primary 
cancers than those without a positive family history. This study clearly indicates 
that a genetic component exists in ESCC. It also demonstrates that clinico-

pathological characteristics of a cancer may be analyzed to identify evidence of 
genetic predisposition.
Applications
The molecular mechanism of genetic predisposition has not yet been deter-
mined for ESCC. By focusing attention on the onset age and number of primary 
cancers, as well as family history, it may be possible to pinpoint familial esopha-
geal cancer cases and obtain specimens to study the exact molecular mecha-
nism involved. In clinical practice, attention should be paid to familial cases to 
identify synchronous or metachronous second primary cancers.
Terminology
Like most cancers, ESCC exhibits considerable heterogeneity in etiology. Some 
are caused by the accumulation of somatic mutations brought about by environ-
mental hazards, and others develop due to genetic predisposition. The former is 
known as sporadic cancer, while the latter is known as familial cancer. A family 
history of the cancer may be used to distinguish between the two cancer forms, 
but is not always reliable. Some familial cancer cases may lack a definite family 
history, under such circumstances, the onset age and second primary cancer 
may help to pinpoint a familial cancer.
Peer review
The authors have analyzed family history of cancer, as well as age at diagnosis 
and number of tumors, in a cohort of 2542 patients from Hebei Province with 
history of ESCC and gastric cardia adenocarcinoma. This topic is current, meth-
ods used and the results obtained in the paper are of good scientific value.

REFERENCES
1	 Armitage P, Doll R. The age distribution of cancer and a 

multi-stage theory of carcinogenesis. 1954. Int J Epidemiol 2004; 
33: 1174-1179 [PMID: 15319408 DOI: 10.1093/ije/dyh216]

2	 Berger AH, Knudson AG, Pandolfi PP. A continuum model 
for tumour suppression. Nature 2011; 476: 163-169 [PMID: 
21833082 DOI: 10.1038/nature10275]

3	 Hino O. Hereditary renal carcinogenesis fitting Knudson’
s two-hit model: genotype, environment, and phenotype. 
Genes Chromosomes Cancer 2003; 38: 357-367 [PMID: 14566856 
DOI: 10.1002/gcc.10265]

4	 Wen D, Wang S, Zhang L, Wei L, Zhou W, Peng Q. Early 
onset, multiple primary malignancies, and poor prognosis 
are indicative of an inherited predisposition to esophageal 
squamous cell carcinoma for the familial as opposed to the 
sporadic cases--an update on over 14-year survival. Eur J 
Med Genet 2009; 52: 381-385 [PMID: 19632364 DOI: 10.1016/j.
ejmg.2009.07.003]

5	 Wen D, Shan B, Wang S, Zhang L, Wei L, Zhou W, Peng Q. 
A positive family history of esophageal/gastric cardia can-
cer with gastric cardia adenocarcinoma is associated with a 
younger age at onset and more likely with another synchro-
nous esophageal/gastric cardia cancer in a Chinese high-risk 
area. Eur J Med Genet 2010; 53: 250-255 [PMID: 20603233 DOI: 
10.1016/j.ejmg.2010.06.011]

6	 Chuang SC, Hashibe M, Scelo G, Brewster DH, Pukkala 
E, Friis S, Tracey E, Weiderpass E, Hemminki K, Tamaro 
S, Chia KS, Pompe-Kirn V, Kliewer EV, Tonita JM, Martos 
C, Jonasson JG, Dresler CM, Boffetta P, Brennan P. Risk of 
second primary cancer among esophageal cancer patients: 
a pooled analysis of 13 cancer registries. Cancer Epidemiol 
Biomarkers Prev 2008; 17: 1543-1549 [PMID: 18559572 DOI: 
10.1158/1055-9965.EPI-07-2876]

7	 Wen D, Wang S, Zhang L, Zhang J, Wei L, Zhao X. Differ-
ences of onset age and survival rates in esophageal squa-
mous cell carcinoma cases with and without family history 
of upper gastrointestinal cancer from a high-incidence area 
in North China. Fam Cancer 2006; 5: 343-352 [PMID: 16724246 
DOI: 10.1007/s10689-006-0004-x]

8	 Wang JB, Fan JH, Liang H, Li J, Xiao HJ, Wei WQ, Dawsey 
SM, Qiao YL, Boffetta P. Attributable causes of esophageal 
cancer incidence and mortality in China. PLoS One 2012; 7: 
e42281 [PMID: 22876312 DOI: 10.1371/journal.pone.0042281]

44 May 27, 2014|Volume 4|Issue 2|WJMG|www.wjgnet.com

 COMMENTS

Wen XD et al . Evidence of genetic predisposition in esophageal cancer



9	 Wen D, Zhang N, Shan B, Wang S. Helicobacter pylori infec-
tion may be implicated in the topography and geographic 
variation of upper gastrointestinal cancers in the Taihang 
Mountain high-risk region in northern China. Helicobacter 
2010; 15: 416-421 [PMID: 21083747 DOI: 10.1111/j.1523-5378.
2010.00790.x]

10	 Tran GD, Sun XD, Abnet CC, Fan JH, Dawsey SM, Dong 
ZW, Mark SD, Qiao YL, Taylor PR. Prospective study of risk 
factors for esophageal and gastric cancers in the Linxian gen-
eral population trial cohort in China. Int J Cancer 2005; 113: 
456-463 [PMID: 15455378 DOI: 10.1002/ijc.20616]

11	 Zhang HZ, Jin GF, Shen HB. Epidemiologic differences in 
esophageal cancer between Asian and Western popula-
tions. Chin J Cancer 2012; 31: 281-286 [PMID: 22507220 DOI: 
10.5732/cjc.011.10390]

12	 Huang H, Su M, Li X, Li H, Tian D, Gao Y, Guo Y. Y-chro-
mosome evidence for common ancestry of three Chinese 
populations with a high risk of esophageal cancer. PLoS 
One 2010; 5: e11118 [PMID: 20559544 DOI: 10.1371/journal.
pone.0011118]

13	 Zhang J, Li Y, Wang R, Wen D, Sarbia M, Kuang G, Wu M, 
Wei L, He M, Zhang L, Wang S. Association of cyclin D1 
(G870A) polymorphism with susceptibility to esophageal 
and gastric cardiac carcinoma in a northern Chinese popula-
tion. Int J Cancer 2003; 105: 281-284 [PMID: 12673692 DOI: 
10.1002/ijc.11067]

14	 Zhang J, Cui Y, Kuang G, Li Y, Wang N, Wang R, Guo W, 
Wen D, Wei L, Yu F, Wang S. Association of the thymidylate 
synthase polymorphisms with esophageal squamous cell 
carcinoma and gastric cardiac adenocarcinoma. Carcinogen-
esis 2004; 25: 2479-2485 [PMID: 15284183 DOI: 10.1093/car-
cin/bgh247]

15	 Wang LD, Qin YR, Fan ZM, Kwong D, Guan XY, Tsao GS, 
Sham J, Li JL, Feng XS. Comparative genomic hybridization: 
comparison between esophageal squamous cell carcinoma 
and gastric cardia adenocarcinoma from a high-incidence 
area for both cancers in Henan, northern China. Dis Esopha-
gus 2006; 19: 459-467 [PMID: 17069589 DOI: 10.1111/j.1442-2
050.2006.00620.x]

16	 Wang LD, Shi ST, Zhou Q, Goldstein S, Hong JY, Shao P, 
Qiu SL, Yang CS. Changes in p53 and cyclin D1 protein lev-
els and cell proliferation in different stages of human esoph-
ageal and gastric-cardia carcinogenesis. Int J Cancer 1994; 59: 
514-519 [PMID: 7960222 DOI: 10.1002/ijc.2910590414]

17	 Abnet CC, Freedman ND, Hu N, Wang Z, Yu K, Shu XO, 
Yuan JM, Zheng W, Dawsey SM, Dong LM, Lee MP, Ding 
T, Qiao YL, Gao YT, Koh WP, Xiang YB, Tang ZZ, Fan 
JH, Wang C, Wheeler W, Gail MH, Yeager M, Yuenger J, 
Hutchinson A, Jacobs KB, Giffen CA, Burdett L, Fraumeni 
JF, Tucker MA, Chow WH, Goldstein AM, Chanock SJ, Tay-
lor PR. A shared susceptibility locus in PLCE1 at 10q23 for 
gastric adenocarcinoma and esophageal squamous cell car-
cinoma. Nat Genet 2010; 42: 764-767 [PMID: 20729852 DOI: 
10.1038/ng.649]

18	 Wang LD, Zhou FY, Li XM, Sun LD, Song X, Jin Y, Li JM, 
Kong GQ, Qi H, Cui J, Zhang LQ, Yang JZ, Li JL, Li XC, Ren 
JL, Liu ZC, Gao WJ, Yuan L, Wei W, Zhang YR, Wang WP, 
Sheyhidin I, Li F, Chen BP, Ren SW, Liu B, Li D, Ku JW, Fan 
ZM, Zhou SL, Guo ZG, Zhao XK, Liu N, Ai YH, Shen FF, 
Cui WY, Song S, Guo T, Huang J, Yuan C, Huang J, Wu Y, 
Yue WB, Feng CW, Li HL, Wang Y, Tian JY, Lu Y, Yuan Y, 
Zhu WL, Liu M, Fu WJ, Yang X, Wang HJ, Han SL, Chen 
J, Han M, Wang HY, Zhang P, Li XM, Dong JC, Xing GL, 
Wang R, Guo M, Chang ZW, Liu HL, Guo L, Yuan ZQ, Liu 
H, Lu Q, Yang LQ, Zhu FG, Yang XF, Feng XS, Wang Z, Li 
Y, Gao SG, Qige Q, Bai LT, Yang WJ, Lei GY, Shen ZY, Chen 
LQ, Li EM, Xu LY, Wu ZY, Cao WK, Wang JP, Bao ZQ, Chen 
JL, Ding GC, Zhuang X, Zhou YF, Zheng HF, Zhang Z, Zuo 
XB, Dong ZM, Fan DM, He X, Wang J, Zhou Q, Zhang QX, 
Jiao XY, Lian SY, Ji AF, Lu XM, Wang JS, Chang FB, Lu CD, 
Chen ZG, Miao JJ, Fan ZL, Lin RB, Liu TJ, Wei JC, Kong QP, 
Lan Y, Fan YJ, Gao FS, Wang TY, Xie D, Chen SQ, Yang WC, 
Hong JY, Wang L, Qiu SL, Cai ZM, Zhang XJ. Genome-wide 
association study of esophageal squamous cell carcinoma in 
Chinese subjects identifies susceptibility loci at PLCE1 and 
C20orf54. Nat Genet 2010; 42: 759-763 [PMID: 20729853 DOI: 
10.1038/ng.648]

19	 Ma H, Wang LE, Liu Z, Sturgis EM, Wei Q. Association be-
tween novel PLCE1 variants identified in published esopha-
geal cancer genome-wide association studies and risk of squa-
mous cell carcinoma of the head and neck. BMC Cancer 2011; 
11: 258 [PMID: 21689432 DOI: 10.1186/1471-2407-11-258]

20	 Hu N, Dawsey SM, Wu M, Bonney GE, He LJ, Han XY, Fu 
M, Taylor PR. Familial aggregation of oesophageal cancer in 
Yangcheng County, Shanxi Province, China. Int J Epidemiol 
1992; 21: 877-882 [PMID: 1468848 DOI: 10.1093/ije/21.5.877]

21	 Chang-Claude J, Becher H, Blettner M, Qiu S, Yang G, Wa
hrendorf J. Familial aggregation of oesophageal cancer 
in a high incidence area in China. Int J Epidemiol 1997; 26: 
1159-1165 [PMID: 9447394 DOI: 10.1093/ije/26.6.1159]

22	 SPSS Incorporation. SPSS 13.0 for the Windows. Chicago 
(IL): SPSS Inc, 2006

23	 Bignold LP. The cell-type-specificity of inherited predis-
positions to tumours: review and hypothesis. Cancer Lett 
2004; 216: 127-146 [PMID: 15533589 DOI: 10.1016/j.can-
let.2004.07.037]

24	 Cheng CW, Wu PE, Yu JC, Huang CS, Yue CT, Wu CW, 
Shen CY. Mechanisms of inactivation of E-cadherin in breast 
carcinoma: modification of the two-hit hypothesis of tu-
mor suppressor gene. Oncogene 2001; 20: 3814-3823 [PMID: 
11439345 DOI: 10.1038/sj.onc.1204505]

25	 Haeno H, Iwasa Y, Michor F. The evolution of two muta-
tions during clonal expansion. Genetics 2007; 177: 2209-2221 
[PMID: 18073428 DOI: 10.1534/genetics.107.078915]

26	 Rice TW, Blackstone EH, Rusch VW. 7th edition of the 
AJCC Cancer Staging Manual: esophagus and esophago-
gastric junction. Ann Surg Oncol 2010; 17: 1721-1724 [PMID: 
20369299 DOI: 10.1245/s10434-010-1024-1]

P- Reviewers: Stanilova S, Vargas FR    S- Editor: Cui XM    
L- Editor: Webster JR    E- Editor: Liu SQ

45 May 27, 2014|Volume 4|Issue 2|WJMG|www.wjgnet.com

Wen XD et al . Evidence of genetic predisposition in esophageal cancer



                                      © 2014 Baishideng Publishing Group Inc. All rights reserved.

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA

Telephone: +1-925-223-8242
Fax: +1-925-223-8243

E-mail: bpgoffice@wjgnet.com
Help Desk: http://www.wjgnet.com/esps/helpdesk.aspx

http://www.wjgnet.com


	WJMG-4-39
	封底

