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Abstract
AIM: To review a single institutional experience in cli­
nical management of gastrointestinal stromal tumors 
(GIST) and analyze for factors determining treatment 
outcome.

METHODS: Clinicopathological data of patients with 
a diagnosis of GIST who were treated at our institute 
during November 2004 to September 2009 were retro­
spectively reviewed.

RESULTS: Ninety-nine cases were included in the ana­
lysis. Primary tumor sites were at the stomach in and 
small bowel in 44% and 33%, respectively. Thirty-one 
cases already had metastasis at presentation and the 
most common metastatic site was the liver. Sixty-four 
cases (65%) were in the high-risk category. Surgical 
treatment was performed in 77 cases (78%), 3 of whom 

received upfront targeted therapy. Complete resection 
was achieved in 56 cases (73% of operative cases) and 
of whom 27 developed local recurrence or distant me­
tastasis at a median duration of 2 years. Imatinib was 
given as a primary therapy in unresectable cases (25 
cases) and as an adjuvant in cases with residual tumor 
(21 cases). Targeted therapy gave partial response in 
7 cases (15%), stable disease in 27 cases (57%) and 
progressive disease in 13 cases (28%). Four-year over­
all survival was 74% (95% CI: 61%-83%). Univariate 
survival analysis found that low-risk tumor, gastric site, 
complete resection and response to imatinib were as­
sociated with better survival.

CONCLUSION: The overall outcomes of GIST can be 
predicted by risk-categorization. Surgery alone may not 
be a curative treatment for GIST. Response to targeted 
therapy is a crucial survival determinant in these pa­
tients.

© 2012 Baishideng. All rights reserved.

Key words: Gastrointestinal stromal tumor; Targeted the­
rapy; Overall survival; Progress free survival; Progres­
sive disease
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INTRODUCTION
Gastrointestinal stromal tumors (GISTs) are relatively 
uncommon mesenchymal neoplasms arising primarily in 
the wall of  the stomach, small intestine, and colon, and 
other sites within the abdomen[1]. Although GIST com-
prises only 0.2% of  all gastrointestinal tumors, it is the 
most common mesenchymal tumor, accounting for 80% 
of  gastrointestinal tract sarcomas. Recent studies have 
found incidence rates of  GISTs of  10-20, 7-15, and 14 
cases/million per year in the United States[2], Europe[3], 
and Taiwan[4], respectively. The primary tumor is most 
commonly located in the stomach (50%-65%) or small 
intestine (25%-30%), however it has also been reported 
in the colon, esophagus and a number of  extra-gastroin-
testinal sites[5-7]. 

Surgery is the mainstay treatment with a curative aim 
for localized GISTs without metastasis. Previous stud-
ies have found five-year disease free survival in primary 
GISTs in whom complete surgical resection could be 
achieved to be 65%[8,9], although another study found 
recurrent disease in a number of  cases after complete 
surgical resection at a median time of  20 mo[9]. In pri-
marily unresectable or metastatic disease, the current 
first line treatment is a tyrosine kinase inhibitor, ima-
tinib mesylate. Such molecular targeted therapy gives a 
varying response rate depending on the tumor location, 
histological risk stratification and mutation status of  the 
receptor tyrosine kinase KIT. In general, symptomatic 
GIST cases who were in the high risk group have shown 
poorer disease free survival rates even when complete 
surgical resection could be achieved[9-12]. Other than 
histopathological criteria, risk determinants for disease 
specific survival include non-gastric primary location, 
macroscopic residual tumor and tumor rupture. In un-
resectable cases, various studies have found that factors 
determining response were primarily biological charac-
teristics, including a high mitotic index and KIT muta-
tion status[13,14]. 

This study aimed to review the clinical presentations, 
pathological characteristics and treatment outcomes of  
GIST cases in a university hospital setting in Southern 
Thailand, analyzed for factors effecting treatment out-
comes.

MATERIALS AND METHODS
The study was approved by the Institutional Ethic Com-
mittee of  the Faculty of  Medicine, Prince of  Songkla 
University. A list of  patients with the pathological di-
agnosis of  GIST during November 2004 to September 
2009 was obtained from the Department of  Pathology 
and the Tumor Registry Unit of  our institution, Song-
klanagarind Hospital. Details on sociodemographic and 
clinical data, pathological and laboratory findings, and 
treatment were retrieved from the hospital information 
system. A diagnosis of  GIST was based on a histopatho-
logical appearance that was compatible with GIST (spin-
dle or epithelioid cell type) and was confirmed by posi-

tive immunohistochemical staining for CD117. Patients 
who were referred to our institute after a diagnosis was 
made were included only if  the pathological slides were 
available for review. Patients without adequate follow-up 
were excluded from this review.

The morphological characteristics of  the tumors 
were evaluated according to the risk stratification criteria 
of  the National Institutes of  Health (NIH) consensus 
(Fletcher’s criteria 2002)[10], which classifies GISTs into 
very low, low, intermediate, and high risk categories. Our 
treatment usually began with surgical removal of  the 
tumor if  possible. In cases with unresectable tumor or 
distant metastasis, treatment began with a daily dose of  
400 milligrams of  imatinib, a tyrosine kinase inhibitor. 
Response to the treatment was evaluated and assessed by 
a radiologist, beginning at 12 mo after treatment initia-
tion, based on the Response Evaluation Criteria In Solid 
Tumors (RECIST) method[15]. Long-term treatment out-
comes included overall survival (OS) and progress free 
survival (PFS) with recurrence, progressive disease and 
death set as sensors for the PFS analysis.

The mutation status of  the tumors was analyzed in 
cases in which a specimen was available. For analysis, 
tumor DNA was extracted from formalin-fixed paraffin 
embedded tissue using a DNeasy Blood and Tissue Kit 
(Qiagen). The mutation study covered exons 9 and 11 
of  KIT. The studies used polymerase chain reaction and 
direct nucleotide sequencing method.

Descriptive statistics were used to describe the base-
line characteristics and clinical information of  each pa-
tient. Univariate survival analysis used the Log-rank test 
and a stepwise Cox proportional hazard analysis was used 
for multivariate survival analysis. The statistical signifi-
cance of  each variable was tested by a log-likelihood ratio 
of  successive models at a P value < 0.05. All analysis was 
done using the Stata version 6.0 program (Stata Corpora-
tion, TX).

RESULTS
From November 2004 to September 2009, 100 patients 
were diagnosed with GIST. One patient was excluded 
due to being lost to follow up before receiving any treat-
ment, leaving 99 cases in the analysis. Patients who were 
referred after initial diagnosis accounted for 51% of  
the total. Gender distribution was 55 male: 44 female or 
1.25:1. The median age at diagnosis was 58 years (range 
10-82 years). The only case of  pediatric GIST was a girl 
who presented at the age of  10 years. Almost all patients 
(87%) were symptomatic and about half  (57%) present-
ed with an abdominal mass. Twenty-six patients (26%) 
came with gastrointestinal bleeding, 2 had gut obstruc-
tion and 2 had intestinal perforation. 

The most common primary tumor sites were the sto
mach (43 cases, 44%) and small bowel (33 cases, 33%). 
The other sites were the rectum (5 cases), omentum (2 
cases), retroperitoneal (3 cases) and unknown primary (13 
cases). Thirty-one cases already had metastasis at presen-
tation and the most common metastatic site was the liver. 
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When the NIH risk criteria was used to categorize the 
cases, 65% of  the patients were in the high risk group, 
with 17%, 12% and 6% in the intermediate, low and very 
low risk groups, respectively. On histopathology, 98% of  
cases were positive for CD117 immunohistochemistry, 
positive staining for CD34 was 79%, smooth muscle actin 
30%, S100 24% and desmin 9%. Mutations of  KIT were 
studied in 35 cases whose specimens were available. The 
study detected KIT mutations in 19 cases; 17 in exon11 
and 2 in exon9. 

Surgical treatment
The seventy-seven cases who underwent surgical treat-
ment included 74 cases who had primary surgery and 
3 cases who received upfront tyrosine kinase inhibitor 
therapy prior to their operation (Figure 1). Fifty-six cases 
in this group (73% of  operative cases) achieved com-
plete resection. About half  of  these 56 (29 cases) were in 
the high risk group according to the NIH risk classifica-
tion. Seven of  the patients who had a complete resection 
later developed local recurrence, and 14 distant metasta-
ses. Twenty of  these 21 cases were in the high risk cat-
egory and the median time to recurrence was 23.3 mo. 
In the 25 unresectable cases, 16 cases (64%) originally 
presented with metastasis, all of  which were categorized 
as high risk according to the NIH risk classification. In 
the 9 of  these cases without metastasis, the main reason 
for unresectability was structure involvement.

We achieved complete resection in the majority of  
gastric GIST cases (70%), the complete resection rate 
was 46% in extra-gastric tumors (Table 1). 

Response to tyrosine kinase inhibitors
Tyrosine kinase inhibitor therapy was given to our pa-
tients when they had an unresectable tumor, residual 
disease, or recurrence after primary surgical resection. 
According to the RECIST, of  the 47 patients who re-
ceived tyrosine kinase inhibitor therapy, 7 cases (15%) 
had partial response, 27 cases (57%) had stable disease, 
and 13 cases (28%) had progressive disease. Of  the 3 
cases in which surgical exploration was performed after 
targeted therapy and the radiologic diagnosis scored sta-
ble disease or partial response, one achieved a complete 

pathological response (Figure 2). Adverse reactions were 
recorded in 18 cases (38%). The three most common 
adverse reactions were edema (6 cases, 13%), anemia (5 
cases, 11%) and skin rash (3 cases, 6%)

When the primary tumor site was considered, 4 cases 
(31%) of  gastric GIST achieved a partial response, which 
was significantly higher than in the other sites (P = 0.047) 
(Table 2).

Survival analysis
Until the preparation of  this manuscript in September 
2011, the mean follow-up period was 49 mo. The four-
year overall OS and PFS rates (Figure 3) were 74 % (95% 
CI: 61%-83%) and 72 % (95% CI: 59%-82%), respec-
tively.

On univariate analysis, presence of  liver metastasis, 
presence of  residual disease or unresectability, high risk 
disease, non-gastric primary site, presence of  liver me-
tastasis and unresponsiveness to targeted therapy were 
factors that were significantly associated with poorer OS 
(Table 3). High risk disease, unresponsiveness to targeted 
therapy and gastric GIST had significantly poorer PFS. 
High risk categorization reduced 4-year PFS from 95% 
in other risk groups to 61 (P < 0.01). Gastric GIST had 
a 4-year PFS of  89%, compared to 63% in other pri-
mary sites (P = 0.04). On multivariate analysis, the NIH 
risk category was the only factor that most fit the Cox 
regression model at the hazard ratio of  6.12 (95% CI 
1.4-26.4) 

Considering cases who were primarily resectable, the 
4-year recurrent free survival (RFS) was 76.5%. 4-year 
RFS in cases with high NIH risk (94.1%) was also signif-
icantly better than those in other risk categories (62.9%) 
(P < 0.01) (Figure 3C).

DISCUSSION
It has only been since around the year 2000 that the term 
GIST began to appear in pathological reports in our 
institute. The diagnosis became more common in the 
following years, possibly due to increasing awareness of  
this diagnosis of  both the pathologists and the clinicians. 
In general, the tumor is defined as a mesenchymal neo-
plasm arising in the gastrointestinal tract and expressing 
KIT (CD117)[16]. The mainstay treatment for a GIST is 
surgical removal. The five-year survival rate after com-
plete surgical resection was reported at 48%-79%[17]. In 
situations where complete resection is not possible, tyro-

GIST
N: 99

Resectable
N: 74 + 3

Unresectable
N: 25

Neoadjuvant
3 cases

Complete
resection

N: 56 (73%)

Residual
disease

N: 21 (27%)

Figure 1  Categorization of 99 cases of gastrointestinal intestinal tumor ac-
cording to their resectability. GIST: Gastrointestinal stromal tumor; N: Number.
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Primary sites No. of 
cases

Complete 
resection

Residual 
disease

Unresectable

Stomach 43 30 (70) 9 (20) 4 (9)
Small bowel 33 20 (61) 6 (18)    7 (21)
Rectum   5   2 (40) 1 (20)    2 (40)
Extra-gastrointestinal 18   4 (22) 5 (28)    9 (50)

Table 1  Resectability of gastrointestinal stromal tumor 
according to primary tumor sites  n  (%)
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sine kinase targeted therapy is the current treatment of  
choice.

In our study, a majority of  our patients were symp-
tomatic cases that belonged to the high risk category. At 
presentation, 25% of  the cases were considered unre-
sectable, either due to anatomical difficulty or presence 
of  distant metastasis. Surgery was performed in 78% and 
complete resection was achieved in 73% in cases who 
underwent surgical exploration. However, we found that 
48% of  the patients who achieved complete tumor re-
moval developed local recurrence or distant metastasis at 
a median duration of  2 years. This figure was consistent 
with previous studies that also experienced a medium-
term recurrence after the surgical treatment alone[18-20]. 
Our analysis showed that almost all these failure cases 
were in the original high risk category, according to the 
NIH criteria, which raises a question concerning the role  

Table 2  Response to targeted therapy according to site of 
primary tumor  n  (%)

PR1 SD PD

All 47 cases   7 (15)  27 (57)2 13 (28)
Stomach (13 cases)   4 (31)   7 (54)   2 (15)
Small bowel (19 cases) 1 (5) 10 (53)   8 (42)
Rectum (2 cases) -     2 (100) -
Extra-gastrointestinal (13 cases)   2 (15)   8 (62)   3 (23)

1Response as evaluated by the response evaluation criteria in solid tumors 
method; 2One case in this group had complete histopathological response. 
SD: Stable disease; PD: Progressive disease; PR: Partial response.

Pornsuksiri K et al . Gastrointestinal stromal tumor in southern Thailand

Figure 2  Abdominal computerized tomography and histopathological pictures of a 68-year-old male patient who presented with abdominal mass. A: Com-
puterized tomography (CT) shows a large enhancing solid mass (T), measuring 11.2 cm × 11.9 cm × 10.7 cm, occupying the left upper quadrant between the stomach 
and the spleen. A liver nodule is also visible in segment Ⅳ; B: Forty months following the beginning of imatinib therapy, a follow-up CT showed partial tumor response; 
C, D: Image-guided tissue biopsy revealed a spindle cell tumor (arrows) that marked CD117. The mitotic cell count was 2 cells/50 high power fields; E, F: Following an 
en bloc resection including a total removal of the stomach together with the spleen and a wedge resection of hepatic metastasis, the pathological tissue showed only 
a stromal hyalinization and dystrophic calcification with a scanty number of differentiated spindle cells that marked S-100, but not CD117. 

Spleen

T

Spleen

A B

C D

E F

Spleen
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of  postoperative adjuvant treatment in the high risk pa-
tient. Two recent studies have suggested that adjuvant 
imatinib therapy may improve RFS after the resection of  

a primary gastrointestinal stromal tumor[21-23], although 
these studies had only a limited follow-up duration, thus 
the findings are still not confirmed.

The GIST is not a chemosensitive tumor. Never-
theless, small molecule targeting the specific tyrosine 
kinase is an effective adjuvant treatment and is a proto-
type of  targeted therapy in human neoplasms. Imatinib 
mesylate is a compound known to be active against  
BCR-ABL, KIT receptors and platelet-derived growth 
factor receptor-α[23]. Imatinib clearly has a role in unre-
sectable GISTs and also resectable GISTs with residual 
disease after surgery. A number of  studies examining 
the efficacy of  imatinib in advanced GISTs found that it 
gave 5% complete response, 45%-65% partial response 
and 18%-32% stable disease[24-26]. The 15% partial re-
sponse and 56% stable disease rates in our patients were 
relatively low. However, the 4-year OS of  74% in our 
patients was compatible with other major studies in the 
post-imatinib era[19,27,28]. We had 3 patients in whom up-
front imatinib converted the tumor from unresectable to 
removable. As mentioned earlier, one of  these cases had 
pathologically complete remission and 2 cases had tumor 
shrinkage, to an extent that then allowed their complete 
removal, suggesting a positive role for this drug in pre-
operative down-staging of  GISTs. In addition, our study 
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Figure 3  Kaplan-Meier survival probability curves. Kaplan-Meier survival probability curves showing overall survival (OS) (A) progress free survival (PFS) (B), sig-
nificant difference in the recurrent free survival (RFS) after surgery in primary resectable cases, comparing between the cases in the high risk group according to the 
National Institute of Health risk categorization, and the cases in the other risk groups (C) and significant difference in the OS (D).

Four-year OS (%) P  value

OS (99 cases) 72.4
Primary tumor site     0.02
   Stomach 86.5
   Non-stomach 64.5
Risk category1 < 0.01
   Non-high risk (35 cases)                    92
   High risk (64 cases) 60.9
Liver metastasis at diagnosis < 0.01
   Absent (72 cases) 86.3
   Present (27 cases) 44.6
Residual disease after surgery     0.04
   Absent (56 cases) 84.1
   Present (21 cases) 61.5
Response to targeted therapy     0.03
   CR + PR (8 cases) 88.9
   SD + PD (40 cases) 64.2

Table 3  Univariate survival analysis of factors associated with 
survival in 99 cases of gastrointestinal stromal tumors

1Risk categorization according to the United States National Institute 
of Health consensus 2002. OS: Overall survival; SD: Stable disease; PD: 
Progressive disease; CR: Complete response; PR: Partial response.
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found that gastric GISTs responded to the treatment 
better than other sites, which may explain the better 
prognosis of  GISTs in this location[29]. A recent multi-
institutional trial suggested that extension of  imatinib 
treatment duration to 36 mo significantly improved RFS 
for operable GISTs[30].

On survival analysis, the study found associations 
between certain clinical parameters and survival, includ-
ing gastric site, risk categorization and treatment factors. 
An excellent outcome could be expected if  complete 
resection could be achieved. Up to 95% 3-year OS was 
observed in cases with complete tumor removal. In cases 
that could not have their tumor removed in the first 
place, disease control depended solely on the response 
to targeted therapy. Unresectable cases which imatinib 
failed to control the tumor growth had an average 3-year 
OS of  less than 60%, compared to 80% in those who 
achieved at least stable disease status. Although the re-
sectability and targeted therapy response were crucial 
outcome determinants, analysis of  the whole series show
ed that the NIH risk categorization was an independent 
factor that predicted survival probability in our patients. 
On average, patients who were not in the high-risk group 
had more than 90% survival probability. This could be 
partly at least explained by noting that high risk patients 
were less likely to have a complete tumor removal, as 
tumor size is one parameter that determines risk in the 
NIH risk consensus.

In conclusion, our study examined the treatment 
outcomes of  GISTs over a 5-year period in a teaching 
hospital in southern Thailand. The study found that the 
outcomes were mainly determined by tumor resectability 
and response to targeted therapy and that NIH risk cat-
egorization could predict the overall prognosis. 
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Abstract
AIM: To investigate factors associated with gastric 
cancer (GC) in the Mexican population using a validat
ed questionnaire.

METHODS: We designed and validated in Spanish a 
Questionnaire to Find Factors Associated with Diseases 
of the Digestive Tract using GC as a model. A cross-
sectional study using 49 subjects, with confirmed histo-
pathological GC diagnosis, and 162 individuals without 
GC participated. Odds ratio and 95% CIs were esti-
mated in univariate and multivariate analysis adjusted 
for possible confounding factors. In order to match age 

groups, a multivariate sub-analysis was performed in 
subjects ≥ 39 years of age and in females and males 
separately.

RESULTS: In the univariate analysis, we found an as-
sociation between GC and education to primary level 
or below, low socioeconomic status, the use of dental 
prostheses, omission of breakfast, consumption of very 
hot food and drink, addition of salt to prepared foods, 
consumption of salt-preserved foods and the pattern of 
alcohol consumption. We found protection against GC 
associated with the use of mouthwash, food refrigera-
tion and regular consumption of fruit and vegetables. 
In the multivariate sub-analysis with subjects of ≥ 39 
years, the omission of breakfast was identified as a risk 
factor for GC.

CONCLUSION: Our study suggests an association bet
ween the omission of breakfast and the failure to re-
frigerate food with GC in the Mexican population.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION
It has been estimated that, since 1990, gastric cancer (GC) 
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has become the second most common form of  cancer 
in the world, even though its incidence has decreased 
gradually in recent decades, especially in those countries 
with greatest resources[1]. Since 1980, the rate of  mortali-
ty of  GC in Mexico has shown an increasing trend, albe-
it with no significant changes, and it remains the second 
most common cause of  death by cancer[2]. According 
to the latest report of  the Histopathological Register of  
Malignant Tumors in Mexico, GC is the third most com-
mon cancer in men and the fifth in women[3]. In Mexico, 
there are few reports detailing the survival of  patients 
with GC, and the stages at which they are diagnosed: 
two studies carried out in third-level reference hospitals 
indicate that 2%[4] and 3%[5] of  cases are diagnosed in 
early stages, while Japan and the United States report 
33.7% and 17.1%, respectively[6]. The evidence suggests 
that the factor which determines patient survival is the 
stage at which the disease is diagnosed. Sanitary inter-
vention should begin at the stage at which the disease 
is diagnosed, and it is reasonable to expect greater GC 
patient survival if  the cancer is detected at an early stage. 
In Mexico, unfortunately, the scarcity of  data concerning 
the incidence by stages and prevalence of  GC makes it 
difficult to justify programs of  early detection.

It is currently accepted that GC is a process involv-
ing multiple factors, from environmental to genetic, the 
interaction of  which influences the development and 
progression of  the disease. The established GC risk fac-
tors are diverse, but they can be grouped. Nutritional 
factors: high consumption of  salt, smoked food, hot 
spicy dishes, nitrite-rich food or water, high carbohy-
drate and fat ingestion, and low consumption of  milk, 
fruit, fresh vegetables, selenium, vitamins A, C and E[7]. 
Also high consumption levels of  tobacco and alcohol, 
although these GC risks remain controversial[8]. Bacterial 
and viral infections such as: Helicobacter pylori (H. pylori)[9], 
mycoplasma[10] and Epstein-Barr viral infections[11]. Pre
cursor conditions: for example chronic atrophic gas-
tritis[12], Barrett’s esophagus[13], intestinal metaplasia[14], 
dysplasia[15] and Ménétrier’s disease[16]; Accumulation of  
genetic changes including: p53[17], E-cadherin[18], c-myc[19] 
and microsatellite alterations[20]. Certain dietary habits 
in Mexico have been linked to the development of  GC, 
such as the consumption of  salt, processed meats and 
vegetables[21], alcoholic beverages[22], capsaicin[23], poly-
phenols, nitrates and nitrites[24].

Due to the fact that GC is preceded by a long period 
of  latency, it is possible to perform interventions during 
this stage which allow the prevention of  manifestation of  
the disease[25]. In this context, we have designed and vali-
dated a Questionnaire to Find Factors Associated with 
Diseases of  the Digestive Tract (QUFA-DT©), utilizing 
GC as a model. We propose that the QUFA-DT© could 
be a valuable instrument for future selection of  Mexican 
patients to undergo gastroendoscopy for the early diag-
nosis of  GC.

MATERIALS AND METHODS
Characteristics of the study
This was a cross-sectional analytical study approved by 
the ethics committee (official minute JE/035/07) of  the 
“Dr. Miguel Dorantes Mesa”, third-level reference Hos-
pital of  the Health Services of  Veracruz State, Mexico. 
The study complied fully with the principles of  the Dec-
laration of  Helsinki of  the World Medical Association, 
2002.

Subjects involved
Patients with a confirmed histopathological diagnosis 
of  GC, as reported in the Hospital records of  2008 and 
2009, were invited to participate with informed consent. 
Sixty-five patients, all advanced GC cases, were identi-
fied within the hospital records, of  whom 16 had already 
died. Among the blood bank donors at the same Hospi-
tal, 162 apparently healthy individuals were selected, i.e. 
individuals free of  any chronic pathology, who had no 
clinical history of  cancer. Relatives of  the GC patients 
who participated in the study were excluded. Blood bank 
donors were recruited from May 2009 to January 2010.

Data collection
A rapid application instrument called QUFA-DT© was 
designed and validated in Spanish. This instrument gath-
ers sociodemographic information regarding lifestyle, 
clinical history, factors associated with the development 
of  tumors of  the mouth, stomach, colon and rectum. 
The development of  the QUFA-DT© took place in the 
following steps: (1) systematic review of  the literature in 
English and Spanish; (2) production of  the instrument; 
(3) evaluation by a panel of  six experts; (4) application 
with a sample of  49 people with GC, and 162 without 
GC; and (5) statistical analysis.

Statistical analysis
In the univariate analysis, proportions and means were 
compared by χ 2 and Student’s t test, respectively. Risks 
were estimated by odds ratio (OR) and 95% CI. Mul-
tivariate analysis was carried out by logistic regression 
adjusted by the conditional forward method. The depen-
dent variable was GC diagnosis, while covariates were 
age, sex, use of  mouthwash, use of  dental prosthesis, 
food refrigeration, omission of  breakfast, consumption 
of  very hot food or drinks, addition of  salt to prepared 
food and consumption of  highly salted foods. In order 
to match age groups, a multivariate sub-analysis was 
performed in subjects ≥ 39 years of  age and in females 
and males separately. In this case, the dependent variable 
was GC diagnosis and the covariates were omission of  
breakfast, dental prosthesis use and food refrigeration. 
Statistical significance was considered to be P ≤ 0.05. 
Analyses were performed using SPSS software version 
18 and Epidat version 3.1.
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RESULTS
With a response rate of  100%, a total of  211 subjects 
were included in this study. The general characteristics 
of  the study population are shown in Table 1.

All subjects were interviewed face to face by two 
qualified interviewers, with the majority completing the 
QUFA-DT© in less than 20 min. Possible factors associ-
ated with GC are detailed in Table 2, where it can be 
seen that associations exist between the development 
of  GC and schooling to primary level or below, low so-
cioeconomic status, use of  dental prostheses, omission 
of  breakfast, consumption of  very hot food and drinks, 
consumption of  salt-preserved foods and pattern of  al-
cohol consumption.

In contrast, protection against GC was found to be 
associated with the use of  mouthwash, food refrigera-
tion and regular consumption of  fruit and vegetables. 
No associations were found between development of  
GC and the habitual use of  tobacco, or the consump-
tion of  alcohol and of  capsaicin, in comparison to absti-
nence.

In the multivariate analysis, we found in the adjusted 

model that only the omission of  breakfast (P = 0.004), 
use of  dental prosthesis (P = 0.017), and lack of  food re-
frigeration (P = 0.005) were associated with GC (Table 3). 
In contrast, in the multivariate sub-analysis with subjects 
≥ 39 years of  age, omission of  breakfast was identified 
as the sole risk factor for GC in women (OR, 7.0, 95% 
CI = 1.45-33.80), men (OR, 5.25, 95% CI = 1.02-27.0) 
and in general (OR, 6.06, 95% CI = 1.74-21.14).

DISCUSSION
Although GC is the second leading cause of  cancer 
death in Mexico[2], there are no data with which to sup-
port programs of  prevention, detection and control of  
this disease. Information is scarce regarding factors as-
sociated with GC in the population of  Mexico[21-24] and 
there is a lack of  validated instruments to identify such 
risks. This study proposes an instrument called QUFA-
DT© which can be used in the search for factors associ-
ated with this disease.

The results of  the multivariate analysis of  factors 
potentially associated with GC suggest an increased risk 
of  GC development in people with a primary or lower 
educational level and low socioeconomic status, which is 
consistent with the results of  previous studies[26,27]. While 
we found that regular consumption of  alcohol, but not 
tobacco, has an association with GC risk, we believe that 
this data is inconclusive. It is clear that international re-
ports regarding both of  these factors in relation to GC 
are still controversial[8,28].

The use of  a dental prosthesis was identified as a risk 
factor for GC in the adjusted multivariate model. How-
ever, this result can be treated with caution given that 
age may act as a confounding factor; in our study, pa-
tients with GC had a higher mean age than those free of  
the disease, and this higher mean age could reasonably 
be expected to imply a greater probability of  requiring 
such prosthesis. To our knowledge, there have been no 
reports concerning the association of  this variable with 
GC, although it has been reported for oral cancer[29]. 
Further testing is therefore required to confirm this as-
sociation.

In the multivariate adjusted model, we also found 
an association between GC and the lack of  food refrig-
eration, which again is consistent with the findings of  
previous studies[30,31]. Interestingly, in countries with a 
documented decrease in GC, this has been attributed in 
part to the use of  refrigeration for preserving food[31,32]. 
Unfortunately, a considerable percentage of  households 
in Veracruz do not have adequate conditions for food 
hygiene: only 68.2% have refrigerators, 73.5% have pip
ed water and 50.5% have drains connected to a public 
network[33]. It is striking that the percentage of  house-
holds with a television set (85.9%) is higher than that of  
households with refrigerators (68.2%)[33] and that 20% 
of  houses still have dirt floors[33]. These socioeconomic 
data for our state, Veracruz, acquire major relevance in 
explaining the reasons why those patients skipped break-

Total 
(n  = 211)

With GC 
(n  = 49)

Without GC 
(n  = 162)

Sex
   Male  152 (72.0) 23 (46.9)  129 (79.6)
   Female 59 (28.0) 26 (53.1)   3 (20.4)
Age (yr)1 40.2 ± 16.1 62.1 ± 10.7 33.5 ± 10.7
   Minimum 18 39 18
   Maximum 83 83 64
Histopathological classification
   Diffuse adenocarcinoma _ 26 (53.1) _
   Intestinal adenocarcinoma _ 21 (42.8) _
   Lymphoma _ 2 (4.1) _
Marital status
   Single 56 (26.5)   6 (12.2) 50 (30.9)
   Married 90 (42.7) 27 (55.1) 63 (38.9)
   Living with a partner 46 (21.8)   5 (10.2) 41 (25.9)
   Divorced 8 (3.8) 1 (2.0) 7 (4.3)
   Widowed 11 (5.2) 10 (20.4) 1 (0.6)
Education level
   No formal education 26 (12.3) 14 (28.6)    12 (7.4)
   Primary 66 (31.3) 26 (53.1) 40 (24.7)
   Secondary 49 (23.2) 4 (8.2) 45 (27.8)
   Bachelors 23 (10.9) 0 (0.0) 23 (14.2)
   Professional technical 1 (0.5) 0 (0.0) 1 (0.6)
   Graduate 45 (21.3)   5 (10.2) 40 (24.7)
   Postgraduate 1 (0.5) 0 (0.0) 1 (0.6)
Place of work2

   Without employment 51 (24.2) 27 (55.1) 24 (14.8)
   Rural 57 (27.0) 12 (24.5) 45 (27.8)
   Urban  103 (48.8) 10 (20.4) 93 (57.4)
Socioeconomic status3

   Low  134 (63.5) 42 (85.7) 92 (56.8)
   Medium 67 (31.8) 4 (8.2) 63 (38.9)
   High    10 (4.7) 3 (6.1) 7 (4.3)

Table 1  General characteristics of the subjects, n (%)

1mean ± SD; 2Rural: working outside the town; urban: working in the 
town; 3Monthly household income: low ≤ $376 USD; medium $377 to $979 
USD; high ≥ $980 USD. GC: Gastric cancer.

Verdalet-Olmedo M et al . Omission of breakfast and gastric cancer
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fast (see below). The need to keep foods refrigerated in 
our state is accentuated by the climatic conditions. The 
average annual temperature, excluding the mountain-

ous areas of  “Cofre de Perote” and “Pico de Orizaba”, 
ranges between 25-27 ℃, with maximum temperatures 
in the warmest month between 33-35 ℃ and minimum 

  
With GC (49)1 Without GC (162)1 OR (95% CI) P  value

Education level
   Higher than primary   9 (18.4) 110 (67.9) 1
   Primary or below 40 (81.6)   52 (32.1)   9.40 (4.25-20.81) < 0.0001
Socioeconomic level
   Medium-high   7 (14.3)   70 (43.2) 1
   Low 42 (85.7)   92 (56.8)   4.57 (1.93-10.77)    0.0002
Use of tobacco2

   Non-smoker 27 (55.1)   87 (53.7) 1
   Smoker-ex-smoker 22 (44.9)   75 (46.3) 0.95 (0.50-1.80) 0.99
Pattern of tobacco consumption3

   Occasional 15 (30.6)   54 (33.3) 1
   Habitual   7 (14.3)   22 (13.6) 1.15 (0.41-3.19) 0.49
Consumption of alcohol4

   Non-consumer 20 (40.8)   57 (35.2) 1
   Consumer-ex-consumer 29 (59.2) 105 (64.8) 0.79 (0.41-1.51) 0.47
Pattern of alcohol consumption5

   Occasional 21 (72.4) 101 (96.2) 1
   Habitual   8 (27.6)   4 (3.8)   9.62 (2.65-34.90)     0.0001
Use of mouthwash
   No 46 (93.9) 127 (78.4) 1
   Yes 3 (6.1)   35 (21.6) 0.24 (0.07-0.81)   0.014
Use of dental prosthesis
   No 31 (63.3) 158 (97.5) 1
   Yes 18 (36.7)   4 (2.5) 22.94 (7.26-72.42) < 0.0001
Refrigeration of food
   Yes 24 (49.0) 137 (84.6) 1
   No 25 (51.0)   25 (15.4)   5.71 (2.82-11.54) < 0.0001
Omission of breakfast
   No 14 (28.6) 137 (84.6) 1
   Yes 35 (71.4)   25 (15.4) 13.70 (6.46-29.07) < 0.0001
Consumption of very hot food or drinks
   No 43 (87.8) 159 (98.1) 1
   Yes   6 (12.2)   3 (1.9)   7.40 (1.78-30.79)   0.006
Addition of salt to prepared food6

   No 32 (65.3) 138 (85.2) 1
   Yes 17 (34.7)   24 (14.8) 3.05 (1.47-6.34)   0.002
Consumption of fruit7

   Rare 29 (59.2)   64 (39.5) 1
   Frequent 20 (40.8) 98  (60.5) 0.45 (0.23-0.86)   0.015
Consumption of vegetables7

   Rare 31 (63.3)   69 (42.6) 1
   Frequent 18 (36.7)   93 (57.4) 0.43 (0.22-0.88)   0.011
Consumption of salt-preserved foods
   No 29 (59.2) 129 (79.6) 1
   Yes 20 (40.8)   33 (20.4) 2.70 (1.36-5.35)   0.004
Consumption of capsaicin 
   No 11 (22.4)   26 (16.0) 1
   Yes 38 (77.6) 136 (84.0) 0.66 (0.30-1.46) 0.30
Family history of gastric cancer
   No 44 (89.8) 159 (98.1) 1
   Yes   5 (10.2)   3 (1.9)   6.02 (1.39-26.19)   0.018

Table 2  Association between sociodemographic characteristics, habits, diet and pathological history 
of gastric cancer, n  (%)

1Total may vary due to lost values; 2Smoker: Consumes cigarettes currently or consumed prior to diagnosis of gastric 
cancer (GC); Ex-smoker: Has not consumed cigarettes for at least one year before the interview or on diagnosis of GC; 
non-smoker: does not consume cigarettes; 3Occasional: Only smokes on special occasions which occur infrequently; 
habitual: Smokes one or more times per week; 4Consumer: Consumes alcohol at the time of the interview or prior to 
diagnosis with GC; Ex-consumer: Has not consumed alcohol for at least one year before the interview or on diagnosis 
of GC; Non-consumer: Does not consume alcohol; 5Occasional: Only consumes alcohol on special occasions which occur 
infrequently; Habitual: Consumes alcohol one or more times per week; 6Addition of salt to prepared foods, during the 
course of meals; 7Rare: Consumption of less than seven portions per week; Frequent: Consumption of seven or more 
portions per week.

Verdalet-Olmedo M et al . Omission of breakfast and gastric cancer
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temperatures in the coldest month between 14-20 ℃[34], 
while cumulative annual rainfall is ≥ 1000 mm[34]. We be-
lieve that, due to social and climatic conditions, for a sig-
nificant percentage of  households in Veracruz it is diffi-
cult to follow the recommendations of  the World Health 
Organization (WHO) for the safe handling of  food. As 
proposed by the WHO, the five keys to safer food are: 
keep food at safe temperatures; refrigerate cooked and 
perishable food preferable below 5 ℃; use safe water 
and raw materials; cook food thoroughly; separate raw 
and food cooked and keep hands, utensils and surfaces 
clean[35].

In the univariate analysis, the consumption of  very 
hot food or drinks, or of  foods preserved in salt, and the 
addition of  salt to prepared foods were associated with 
GC, however, no such association was observed in the 
adjusted multivariate analysis. Consumption of  foods 
preserved in salt and the addition of  salt to prepared 
foods have been reported as risk factors for GC[36], how-
ever, further investigations are needed to determine the 
association between these variables and the development 
of  GC. On the other hand, we found an association be-
tween protection against GC and the regular consump-
tion of  fruit and vegetables, consistent with the findings 
of  previous studies[7,30].

We found that the omission of  breakfast has a strong 
association with GC, which is evident in the adjusted 
model and in the sub-analysis by gender in subjects aged 
≥ 39 years. This finding appears to have a precedent 
in reports that claim that irregular eating is associated 
with GC[30,37]. It was also reported in these studies that 
overeating and eating quickly are factors associated with 
GC[30,37]. We believe that the reasons why those patients 
skipped breakfast are probably associated with their low 
socioeconomic status and level of  education. Unfor-
tunately, in our country a considerable percentage of  
Mexicans have lived for generations under conditions 
of  poverty. In our experience, validation of  the ques-
tionnaire was a very complex labor, since a considerable 
percentage of  those patients surveyed found it difficult 
to understand questions, apparently simple to us. Oth-
ers were surprised when we explained to them some of  
the common factors associated with the development 

of  GC. We hypothesize that the omission of  breakfast 
causes alteration of  the natural stomach environment 
which may promote a precursor condition and/or sus-
ceptibility to bacterial or viral infections. As is known, 
irregular eating, especially skipping breakfast, has been 
associated with gastric ulcer development[38] and a his-
tory of  gastric ulcer has been linked to Epstein-Barr 
virus-associated GC[39]. Interestingly, skipping breakfast 
correlates with Epstein-Barr virus-associated GC in male 
patients[39]. Additionally, the consumption of  strong al-
coholic beverages before breakfast has been associated 
with risk of  GC[40]. While, Western-style breakfast has 
been associated with protection against GC[41].

The human stomach is a specialized organ which 
produces a highly acid secretion, gastric acid, which 
beyond its physiological role in digestion, is one of  the 
body’s major non-specific defense mechanisms against 
infection[42]. Food intake is the strongest physiological 
stimulus to the secretion of  gastric acid. It has been 
postulated that elderly patients are prone to develop 
severe bacterial infections due to their natural reduc-
tion in gastric acid secretion[42]. Malnutrition predisposes 
to gastritis and reduced acid secretion[42]. Interestingly, 
transgenic mice with impaired secretion of  gastric acid 
develop intestinal metaplasia[43,44], a precursor condition 
of  GC[14]. In humans, a series of  changes have been 
identified with respect to the mechanism of  gastric car-
cinogenesis due to H. pylori infection: superficial gastritis, 
atrophic gastritis, intestinal metaplasia and carcinoma[45]. 
In this context, is probable that omission of  breakfast, in 
combination with other risk factors, alters the secretion 
patterns of  the stomach giving favorable conditions for 
colonization of  pathogens, such as H. pylori or Epstein-
Barr virus, which could promote gastric carcinogenesis.

In Veracruz State, it is necessary to implement pro-
grams of  constant dissemination of  healthy eating hab-
its, comprising information on nutrition, portion size, 
regularity and speed of  food consumption emphasizing 
the importance of  not skipping breakfast. Such public 
health interventions could assist the prevention not only 
of  GC, but other chronic degenerative diseases. For the 
planning and execution of  these sanitary interventions 
it is mandatory to consider that in our state only 40% 

Non-adjusted model Adjusted model

OR 95% CI P  value OR 95% CI P  value

Use of dental prosthesis 9.44   1.26-70.78 0.029 9.68 1.51-61.97 0.017
Use of mouthwash 0.10 0.01-1.01 0.051 - - -
Omission of breakfast 6.65   1.94-22.79 0.003 5.21 1.70-16.00 0.004
Non-refrigeration of foods 4.18   0.99-17.60 0.051 6.58 1.78-24.32 0.005
Consumption of very hot food and drinks      11.81     0.86-162.85 0.065 - - -
Addition of salt to prepared food 2.29 0.56-9.49       0.25 - - -
Consumption of salt-preserved foods 4.75   1.14-19.73 0.032 - - -

Table 3  Association of the variables included in the multivariate analysis

Multivariate analysis conducted using logistic regression adjusted, by the forward conditional method, for the following 
variables: use of mouthwash, consumption of very hot food and drinks, addition of salt to prepared food and consumption of 
salt-preserved foods.

Verdalet-Olmedo M et al . Omission of breakfast and gastric cancer
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of  the population has access to public or private medi-
cal services[33] and this results in the poor demand for 
preventative public services and hence the lack of  a pre-
ventive culture in our population[46]. As reported, clinical 
studies in humans have consistently found that dietary 
patterns characterized by a regular breakfast intake may 
improve risk factors for chronic disease[47]. Moreover, 
in children, not eating breakfast contributes to dietary 
inadequacies that are not compensated for at other 
meals[48,49]. In adolescence, a good quality breakfast has 
been associated with better mental health[50].

Our study had certain limitations, such as possible 
memory bias that can change over time, and the rela-
tively small sample size. However, we believe that its 
strengths are the proposal of  an instrument in Spanish 
to search for factors associated with GC, and the type of  
analysis employed, which allowed adjustment for poten-
tial confounding factors.

In conclusion, our study suggests an association 
between the omission of  breakfast and the failure to 
refrigerate food, with GC in the Mexican population. 
We propose an instrument of  rapid application in order 
to identify factors associated with GC; this instrument 
could be of  great value to public health.
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COMMENTS
Background
In Mexico gastric cancer (GC) is the third most common cancer in men and the 
fifth in women. Its prognosis is difficult as it is commonly diagnosed at an ad-
vanced stage. In tertiary level hospitals in this country only 2%-3% of GC are di-
agnosed in the early stages, and unfortunately there are no programs for early 
detection of GC. As is known, the factor which determines patient survival is the 
stage at which GC is diagnosed; thus sanitary intervention should begin at that 
stage and it is reasonable to expect greater GC patient survival if the cancer is 
detected an early stage.
Research frontiers
In Mexico, unfortunately, the scarcity of data concerning factors associated with 
GC and prevalence of this disease makes it difficult to justify and develop pro-
grams of early detection. Application of questionnaires to identify subjects with 
exposure to GC risk factors is an important tool since it has been estimated that 
most GC cases are related to lifestyle and environmental factors, with a minor 
proportion attributed to genetic defects. Thus the authos developed and vali-
dated a Spanish questionnaire to find exposure to factors associated with GC in 
the Mexican population and we found that omission of breakfast and the failure 
to refrigerate food are associated with GC.

Innovations and breakthroughs
To the authos’ knowledge this is the first study conducted in Mexico that identi-
fies the omission of breakfast as a factor associated with GC.
Applications
Knowledge of factors associated with the evolution of GC and the development 
of an instrument to identify such factors is very useful for public health, espe-
cially in a country lacking a screening program for early detection of GC.
Terminology
The authors investigate factors associated with the development of GC in the 
Mexican population using a questionnaire. They found that omission of break-
fast and failure to refrigerate food are factors associated with GC. They propose 
a questionnaire as an instrument for future selection of Mexican patients to 
undergo gastroendoscopy for early diagnosis of GC.
Peer review
It is a very interesting manuscript and suggested to be accepted as it is.
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the number of  observations and subjects (n). Losses in observations, 
such as drop-outs from the study should be reported; (4) Values such 
as ED50, LD50, IC50 should have their 95% confidence limits cal-
culated and compared by weighted probit analysis (Bliss and Finney); 
and (5) The word ‘significantly’ should be replaced by its synonyms (if  
it indicates extent) or the P value (if  it indicates statistical significance). 
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In the interests of  transparency and to help reviewers assess any po-
tential bias, WJGO requires authors of  all papers to declare any com-
peting commercial, personal, political, intellectual, or religious interests  
in relation to the submitted work. Referees are also asked to indi-
cate any potential conflict they might have reviewing a particular 
paper. Before submitting, authors are suggested to read “Uniform 
Requirements for Manuscripts Submitted to Biomedical Journals: 
Ethical Considerations in the Conduct and Reporting of  Research: 
Conflicts of  Interest” from International Committee of  Medical 
Journal Editors (ICMJE), which is available at: http://www.icmje.
org/ethical_4conflicts.html. 

Sample wording: [Name of  individual] has received fees for serv-
ing as a speaker, a consultant and an advisory board member for [names 
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organization]. [Name of  individual] is an employee of  [name of  or-
ganization]. [Name of  individual] owns stocks and shares in [name of  
organization]. [Name of  individual] owns patent [patent identification 
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Statement of informed consent
Manuscripts should contain a statement to the effect that all human 
studies have been reviewed by the appropriate ethics committee or it 
should be stated clearly in the text that all persons gave their informed 
consent prior to their inclusion in the study. Details that might dis-
close the identity of  the subjects under study should be omitted. Au-

thors should also draw attention to the Code of  Ethics of  the World 
Medical Association (Declaration of  Helsinki, 1964, as revised in 
2004).

Statement of human and animal rights
When reporting the results from experiments, authors should follow 
the highest standards and the trial should conform to Good Clinical 
Practice (for example, US Food and Drug Administration Good Clini-
cal Practice in FDA-Regulated Clinical Trials; UK Medicines Research 
Council Guidelines for Good Clinical Practice in Clinical Trials) and/
or the World Medical Association Declaration of  Helsinki. Generally, 
we suggest authors follow the lead investigator’s national standard. If  
doubt exists whether the research was conducted in accordance with 
the above standards, the authors must explain the rationale for their 
approach and demonstrate that the institutional review body explicitly 
approved the doubtful aspects of  the study. 

Before submitting, authors should make their study approved by 
the relevant research ethics committee or institutional review board. 
If  human participants were involved, manuscripts must be accompa-
nied by a statement that the experiments were undertaken with the 
understanding and appropriate informed consent of  each. Any per-
sonal item or information will not be published without explicit con-
sents from the involved patients. If  experimental animals were used, 
the materials and methods (experimental procedures) section must 
clearly indicate that appropriate measures were taken to minimize 
pain or discomfort, and details of  animal care should be provided.

SUBMISSION OF MANUSCRIPTS
Manuscripts should be typed in 1.5 line spacing and 12 pt. Book 
Antiqua with ample margins. Number all pages consecutively, and 
start each of  the following sections on a new page: Title Page, Ab-
stract, Introduction, Materials and Methods, Results, Discussion, 
Acknowledgements, References, Tables, Figures, and Figure Leg-
ends. Neither the editors nor the publisher are responsible for the 
opinions expressed by contributors. Manuscripts formally accepted 
for publication become the permanent property of  Baishideng 
Publishing Group Co., Limited, and may not be reproduced by any 
means, in whole or in part, without the written permission of  both 
the authors and the publisher. We reserve the right to copy-edit and 
put onto our website accepted manuscripts. Authors should follow 
the relevant guidelines for the care and use of  laboratory animals of  
their institution or national animal welfare committee. For the sake of  
transparency in regard to the performance and reporting of  clinical 
trials, we endorse the policy of  the ICMJE to refuse to publish pa-
pers on clinical trial results if  the trial was not recorded in a publicly-
accessible registry at its outset. The only register now available, to our 
knowledge, is http://www.clinicaltrials.gov sponsored by the United 
States National Library of  Medicine and we encourage all potential 
contributors to register with it. However, in the case that other reg-
isters become available you will be duly notified. A letter of  recom-
mendation from each author’s organization should be provided with 
the contributed article to ensure the privacy and secrecy of  research is 
protected.

Authors should retain one copy of  the text, tables, photographs 
and illustrations because rejected manuscripts will not be returned to 
the author(s) and the editors will not be responsible for loss or dam-
age to photographs and illustrations sustained during mailing.

Online submissions
Manuscripts should be submitted through the Online Submis-
sion System at: http://www.wjgnet.com/esps/. Authors are 
highly recommended to consult the ONLINE INSTRUC-
TIONS TO AUTHORS (http://www.wjgnet.com/1948-5204/
g_info_20100312180518.htm) before attempting to submit online. For  
assistance, authors encountering problems with the Online Submi
ssion System may send an email describing the problem to wjgo@
wjgnet.com, or by telephone: +86-10-85381891. If  you submit your 
manuscript online, do not make a postal contribution. Repeated on-
line submission for the same manuscript is strictly prohibited.
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MANUSCRIPT PREPARATION
All contributions should be written in English. All articles must be 
submitted using word-processing software. All submissions must be 
typed in 1.5 line spacing and 12 pt. Book Antiqua with ample margins. 
Style should conform to our house format. Required information for 
each of  the manuscript sections is as follows:

Title page
Title: Title should be less than 12 words.

Running title: A short running title of  less than 6 words should be 
provided.

Authorship: Authorship credit should be in accordance with the 
standard proposed by International Committee of  Medical Journal 
Editors, based on (1) substantial contributions to conception and 
design, acquisition of  data, or analysis and interpretation of  data; (2) 
drafting the article or revising it critically for important intellectual 
content; and (3) final approval of  the version to be published. Au-
thors should meet conditions 1, 2, and 3.

Institution: Author names should be given first, then the complete 
name of  institution, city, province and postcode. For example, Xu-
Chen Zhang, Li-Xin Mei, Department of  Pathology, Chengde Medi-
cal College, Chengde 067000, Hebei Province, China. One author may 
be represented from two institutions, for example, George Sgourakis, 
Department of  General, Visceral, and Transplantation Surgery, Es-
sen 45122, Germany; George Sgourakis, 2nd Surgical Department, 
Korgialenio-Benakio Red Cross Hospital, Athens 15451, Greece

Author contributions: The format of  this section should be: Author 
contributions: Wang CL and Liang L contributed equally to this work; 
Wang CL, Liang L, Fu JF, Zou CC, Hong F and Wu XM designed 
the research; Wang CL, Zou CC, Hong F and Wu XM performed the 
research; Xue JZ and Lu JR contributed new reagents/analytic tools; 
Wang CL, Liang L and Fu JF analyzed the data; and Wang CL, Liang 
L and Fu JF wrote the paper.

Supportive foundations: The complete name and number of  sup-
portive foundations should be provided, e.g. Supported by National 
Natural Science Foundation of  China, No. 30224801

Correspondence to: Only one corresponding address should be 
provided. Author names should be given first, then author title, af-
filiation, the complete name of  institution, city, postcode, province, 
country, and email. All the letters in the email should be in lower case. 
A space interval should be inserted between country name and email 
address. For example, Montgomery Bissell, MD, Professor of  Medi-
cine, Chief, Liver Center, Gastroenterology Division, University of  
California, Box 0538, San Francisco, CA 94143, United States. mont-
gomery.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of  +, country 
number, district number and telephone or fax number, e.g. Tele-
phone: +86-10-85381891 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review. Nor-
mally, three experts are invited for each article. Decision for accep-
tance is made only when at least two experts recommend an article 
for publication. Reviewers for accepted manuscripts are acknowl-
edged in each manuscript, and reviewers of  articles which were not 
accepted will be acknowledged at the end of  each issue. To ensure 
the quality of  the articles published in WJGO, reviewers of  accepted 
manuscripts will be announced by publishing the name, title/posi-
tion and institution of  the reviewer in the footnote accompanying 
the printed article. For example, reviewers: Professor Jing-Yuan Fang, 
Shanghai Institute of  Digestive Disease, Shanghai, Affiliated Renji 
Hospital, Medical Faculty, Shanghai Jiaotong University, Shanghai, 
China; Professor Xin-Wei Han, Department of  Radiology, The First 
Affiliated Hospital, Zhengzhou University, Zhengzhou, Henan Prov-

ince, China; and Professor Anren Kuang, Department of  Nuclear 
Medicine, Huaxi Hospital, Sichuan University, Chengdu, Sichuan 
Province, China.

Abstract
There are unstructured abstracts (no more than 256 words) and 
structured abstracts (no more than 480). The specific requirements 
for structured abstracts are as follows: 

An informative, structured abstracts of  no more than 480 words 
should accompany each manuscript. Abstracts for original contribu-
tions should be structured into the following sections. AIM (no more 
than 20 words): Only the purpose should be included. Please write 
the aim as the form of  “To investigate/study/…; MATERIALS 
AND METHODS (no more than 140 words); RESULTS (no more 
than 294 words): You should present P values where appropriate and 
must provide relevant data to illustrate how they were obtained, e.g. 
6.92 ± 3.86 vs 3.61 ± 1.67, P < 0.001; CONCLUSION (no more than 
26 words).

Key words
Please list 5-10 key words, selected mainly from Index Medicus, which 
reflect the content of  the study.

Text
For articles of  these sections, original articles and brief  articles, the 
main text should be structured into the following sections: INTRO-
DUCTION, MATERIALS AND METHODS, RESULTS and DIS-
CUSSION, and should include appropriate Figures and Tables. Data 
should be presented in the main text or in Figures and Tables, but not 
in both. The main text format of  these sections, editorial, topic high-
light, case report, letters to the editors, can be found at: http://www.
wjgnet.com/1948-5204/g_info_list.htm. 

Illustrations
Figures should be numbered as 1, 2, 3, etc., and mentioned clearly 
in the main text. Provide a brief  title for each figure on a sepa-
rate page. Detailed legends should not be provided under the 
figures. This part should be added into the text where the figures 
are applicable. Figures should be either Photoshop or Illustra-
tor files (in tiff, eps, jpeg formats) at high-resolution. Examples 
can be found at: http://www.wjgnet.com/1007-9327/13/4520.
pdf; http://www.wjgnet.com/1007-9327/13/4554.pdf; http://
www.wjgnet.com/1007-9327/13/4891.pdf; http://www.
wjgnet.com/1007-9327/13/4986.pdf; http://www.wjgnet.
com/1007-9327/13/4498.pdf. Keeping all elements compiled is nec-
essary in line-art image. Scale bars should be used rather than magnifi-
cation factors, with the length of  the bar defined in the legend rather 
than on the bar itself. File names should identify the figure and panel. 
Avoid layering type directly over shaded or textured areas. Please use 
uniform legends for the same subjects. For example: Figure 1  Patho-
logical changes in atrophic gastritis after treatment. A: ...; B: ...; C: ...; D: 
...; E: ...; F: ...; G: …etc. It is our principle to publish high resolution-
figures for the printed and E-versions.

Tables
Three-line tables should be numbered 1, 2, 3, etc., and mentioned 
clearly in the main text. Provide a brief  title for each table. Detailed 
legends should not be included under tables, but rather added into the 
text where applicable. The information should complement, but not 
duplicate the text. Use one horizontal line under the title, a second 
under column heads, and a third below the Table, above any foot-
notes. Vertical and italic lines should be omitted.

Notes in tables and illustrations
Data that are not statistically significant should not be noted. aP < 0.05, 
bP < 0.01 should be noted (P > 0.05 should not be noted). If  there 
are other series of  P values, cP < 0.05 and dP < 0.01 are used. A third 
series of  P values can be expressed as eP < 0.05 and fP < 0.01. Other 
notes in tables or under illustrations should be expressed as 1F, 2F, 3F; 
or sometimes as other symbols with a superscript (Arabic numer-
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als) in the upper left corner. In a multi-curve illustration, each curve 
should be labeled with ●, ○, ■, □, ▲, △, etc., in a certain sequence.
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Coding system
The author should number the references in Arabic numerals accord-
ing to the citation order in the text. Put reference numbers in square 
brackets in superscript at the end of  citation content or after the cited 
author’s name. For citation content which is part of  the narration, the 
coding number and square brackets should be typeset normally. For 
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Format
Journals 
English journal article (list all authors and include the PMID where applicable)
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12	 Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2nd 

ed. Wieczorek RR, editor. White Plains (NY): March of  Dimes 
Education Services, 2001: 20-34

Conference proceedings
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Statistical data
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Units
Use SI units. For example: body mass, m (B) = 78 kg; blood pressure, 
p (B) = 16.2/12.3 kPa; incubation time, t (incubation) = 96 h, blood 
glucose concentration, c (glucose) 6.4 ± 2.1 mmol/L; blood CEA 
mass concentration, p (CEA) = 8.6 24.5 mg/L; CO2 volume fraction, 
50 mL/L CO2, not 5% CO2; likewise for 40 g/L formaldehyde, not 
10% formalin; and mass fraction, 8 ng/g, etc. Arabic numerals such as 
23, 243, 641 should be read 23 243 641.

The format for how to accurately write common units and 
quantums can be found at: http://www.wjgnet.com/1948-5204/
g_info_20100312183048.htm.

Abbreviations
Standard abbreviations should be defined in the abstract and on first 
mention in the text. In general, terms should not be abbreviated un-
less they are used repeatedly and the abbreviation is helpful to the 
reader. Permissible abbreviations are listed in Units, Symbols and Ab-
breviations: A Guide for Biological and Medical Editors and Authors 
(Ed. Baron DN, 1988) published by The Royal Society of  Medicine, 
London. Certain commonly used abbreviations, such as DNA, RNA, 
HIV, LD50, PCR, HBV, ECG, WBC, RBC, CT, ESR, CSF, IgG, 
ELISA, PBS, ATP, EDTA, mAb, can be used directly without further 
explanation.

Italics
Quantities: t time or temperature, c concentration, A area, l length, m 
mass, V volume.
Genotypes: gyrA, arg 1, c myc, c fos, etc.
Restriction enzymes: EcoRI, HindI, BamHI, Kbo I, Kpn I, etc.
Biology: H. pylori, E coli, etc.
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Editorial: http://www.wjgnet.com/1948-5204/
g_info_20100312180823.htm

Frontier: http://www.wjgnet.com/1948-5204/
g_info_20100312181003.htm

Topic highlight: http://www.wjgnet.com/1948-5204/
g_info_20100312181119.htm

Observation: http://www.wjgnet.com/1948-5204/
g_info_20100312181227.htm

Guidelines for basic research: http://www.wjgnet.com/1948-5204/
g_info_20100312181408.htm

Guidelines for clinical practice: http://www.wjgnet.
com/1948-5204/g_info_20100312181552.htm

Review: http://www.wjgnet.com/1948-5204/
g_info_20100312181719.htm

Original articles: http://www.wjgnet.com/1948-5204/
g_info_20100312181919.htm

Brief  articles: http://www.wjgnet.com/1948-5204/
g_info_20100312182057.htm

Case report: http://www.wjgnet.com/1948-5204/
g_info_20100312182207.htm

Letters to the editor: http://www.wjgnet.com/1948-5204/
g_info_20100312182320.htm

Book reviews: http://www.wjgnet.com/1948-5204/

g_info_20100312182437.htm

Guidelines: http://www.wjgnet.com/1948-5204/
g_info_20100312182544.htm

SUBMISSION OF THE REVISED MANUSCRIPTS 
AFTER ACCEPTED
Authors must revise their manuscript carefully according to the 
revision policies of  Baishideng Publishing Group Co., Limited. The 
revised version, along with the signed copyright transfer agreement, 
responses to the reviewers, and English language Grade B certificate 
(for non-native speakers of  English), should be submitted to the 
online system via the link contained in the e-mail sent by the editor. 
If  you have any questions about the revision, please send e-mail to 
esps@wjgnet.com.

Language evaluation 
The language of  a manuscript will be graded before it is sent for revi-
sion. (1) Grade A: priority publishing; (2) Grade B: minor language 
polishing; (3) Grade C: a great deal of  language polishing needed; and 
(4) Grade D: rejected. Revised articles should reach Grade A or B.

Copyright assignment form
Please download a Copyright assignment form from http://www.
wjgnet.com/1948-5204/g_info_20100312182928.htm.

Responses to reviewers
Please revise your article according to the comments/suggestions 
provided by the reviewers. The format for responses to the reviewers’ 
comments can be found at: http://www.wjgnet.com/1948-5204/
g_info_20100312182841.htm.
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Links to documents related to the manuscript 
WJGO will be initiating a platform to promote dynamic interactions 
between the editors, peer reviewers, readers and authors. After a man-
uscript is published online, links to the PDF version of  the submitted 
manuscript, the peer-reviewers’ report and the revised manuscript will 
be put on-line. Readers can make comments on the peer reviewer’s 
report, authors’ responses to peer reviewers, and the revised manu-
script. We hope that authors will benefit from this feedback and be 
able to revise the manuscript accordingly in a timely manner.

Science news releases
Authors of  accepted manuscripts are suggested to write a science 
news item to promote their articles. The news will be released rapidly 
at EurekAlert/AAAS (http://www.eurekalert.org). The title for news 
items should be less than 90 characters; the summary should be less 
than 75 words; and main body less than 500 words. Science news 
items should be lawful, ethical, and strictly based on your original 
content with an attractive title and interesting pictures.
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