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Abstract
The 7th TNM classification clearly states that micro-
metastases detected by morphological techniques (HE 
stain and immunohistochemistry) should always be 
reported and calculated in the staging of the disease 
(pN1mi or M1), while patients in whom micrometas-
tases are detected by non-morphological techniques 
(e.g., flow cytometry, reverse-transcriptase polymerase 
chain reaction) should still be classified as N0 or M0. In 
gastric cancer patients, micrometastases have been de-
tected in lymph nodes, the peritoneal cavity and bone 
marrow. However, the clinical implications and/or their 
prognostic significance are still a matter of debate. Cur-
rent literature suggests that lymph node micrometasta-
ses should be encountered for the loco-regional staging 
of the disease, while skip lymph node micrometastases 
should also be encountered in the total number of 
infiltrated lymph nodes. Peritoneal fluid cytology ex-
amination should be obligatorily performed in pT3 or 
pT4 tumors. A positive cytology classifies gastric cancer 
patients as stage Ⅳ. Although a curative resection is 
not precluded, these patients face an overall dismal 

prognosis. Whether patients with a positive cytology 
should be treated similarly to patients with macroscopic 
peritoneal recurrence should be evaluated further. Gas-
tric cancer cells are detected with high incidence in the 
bone marrow. However, the published results make 
comparison of data between groups almost impossible 
due to severe methodological problems. If these meth-
odological problems are overcome in the future, specific 
target therapies may be designed for specific groups of 
patients.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION
Histologically confirmed metastatic infiltration of  peri- 
and extra-gastric lymph nodes has been defined as the 
strongest independent dismal prognostic factor for both 
early[1] and advanced[2] gastric cancer patients. It could be 
proposed that, by performing a D2 lymphadenectomy, 
coexisting micrometastases, skip metastases and skip 
micrometastases are resected and thus more R0 resec-
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tions are achieved, facts probably leading to locoregional 
control of  the disease, better outcome and increased sur-
vival[3,4].

However, recurrences are very common, even after an 
oncological R0 resection, and the peritoneum represents 
the most frequent site of  recurrence of  the disease[5]. 
This fact is probably related to the intraperitoneal pres-
ence of  free cancer cells shed from the serosal surface of  
the primary tumor[6]. It is uniformLy accepted that peri-
toneal metastasis constitutes the most frequent cause of  
death, with a mean survival of  only a few mo following 
peritoneal recurrence[7].

Moreover, even after an aggressive surgical approach 
and extended lymphadenectomy, a significant propor-
tion of  patients will eventually develop metastatic disease 
despite the potentially curative surgery, indicating the 
presence of  early disseminated disease not apparent at 
the time of  primary treatment. Since epithelial cells are 
not present in bone marrow under normal circumstances, 
identification of  micrometastases in the bone marrow 
has been proposed as evidence of  systemic micrometa-
static disease[8]. It is likely that this group of  patients is 
under staged, probably because of  the presence of  occult 
metastatic disease at the time of  initial surgery[9]. 

The 7th TNM classification[10] defines micrometas-
tases as a metastatic focus between 0.2 and 2 mm and 
clearly states that, if  they are detected by morphological 
techniques (HE stain and immunohistochemistry), they 
should always be reported and calculated in the stag-
ing of  the disease (pN1mi or M1). On the other hand, 
patients in whom micrometastases are detected by non-
morphological techniques [e.g., flow cytometry, reverse-
transcriptase polymerase chain reaction (RT-PCR)] should 
still be classified as N0 or M0. Obviously, the previously 
mentioned terminology, classification and clarifications 
can also be applied in gastric cancer.

Herein, we review the current knowledge and evi-
dence of  the prognostic significance of  lymph node, 
peritoneal and bone marrow micrometastases detectable 
by morphological techniques in gastric cancer patients.

LYMPH NODE MICROMETASTASES
Three methods have been used for the identification of  
lymph node micrometastasis: serial sectioning, immuno-
histochemical staining and RT-PCR. Serial sectioning con-
stitutes a histological method, which can detect metastasis 
previously missed by the conventional technique, but may 
still fail to identify isolated tumor deposits[11]. RT-PCR has 
been reported as highly sensitive[12] but it is compromised 
by false-positive results caused by biological contamina-
tion[13]. Positive RT-PCR results indicate the presence of  
tumor DNA; however, they may not indicate the presence 
of  viable tumor cells[14]. Thus, immunohistochemistry 
with human anti-CK antibodies represents the most ac-
curate method for micrometastasis detection[15] and the 
most frequently applied technique in research[16].

Lymph node micrometastases have been reported as 

immunohistochemically detectable in 10% of  early gas-
tric cancer patients[16], in 52.6% of  T2N0 patients[17], and 
in 21%[18] to 49%[19] of  all node-negative gastric cancer 
patients.

Particularly in the subgroup of  level Ⅰ lymph node 
negative patients, the incidence of  histologically detected 
metastases in the level Ⅱ lymph nodes (skip metastases) 
ranges between 2.8% in cases of  early[20] and 5%[21] to 
17.4%[22] in all other gastric cancers. Moreover, in patients 
who had been histologically classified as level Ⅰ lymph 
node negative, the incidence of  micrometastases detected 
by immunohistochemistry in the level Ⅱ lymph nodes 
(skip micrometastases) ranges between 10% in cases of  
early[23] and 17%[24] in cases of  T1-2N0 gastric cancers.

Although other reports[25,26] failed to show any rela-
tionship between micrometastases presence and recur-
rence rate or outcome, Cai et al[27] reported a 5 years sur-
vival of  100% for the micrometastasis negative, compared 
to an 85% for the micrometastasis positive sm gastric 
cancer patients. Maehara et al[28] reported a 50% shorter 
survival for the micrometastases positive, compared to 
the micrometastases negative, early gastric cancer patients 
who died from recurrence of  the disease. Saito et al[29]  
reported the presence of  micrometastases in 50% of  the 
early gastric cancer patients who presented with recur-
rence of  the disease classified as pN0 on the initial con-
ventional histology. Finally, experimental data[30] addressed 
that micrometastases in lymph nodes have high prolif-
erative activity, thus potentially can develop metastases. 
Based on the above, micrometastases undoubtedly cannot 
be ignored.

The clinical significance of  the skip metastases and 
skip micrometastases remains controversial and the con-
troversies are mainly related to the small number of  pa-
tients enrolled in skip metastasis studies[31], the probable 
different prognosis of  patients with histologically vs micro-
metastatically detected skip metastases[15] and the concern 
that patients with histologically detected skip metastasis 
may represent cases of  overlooked histological metastasis 
or micrometastasis in level Ⅰ lymph nodes, thus being 
misclassified as patients with skip metastasis[32]. 

Saito et al[32] compared gastric cancer patients with skip 
metastasis to patients with metastasis in the level Ⅰ and 
level Ⅱ lymph nodes and concluded that both the clini-
copathological characteristics as well as the prognosis 
of  patients with skip metastasis were similar to patients 
with level Ⅰ lymph node metastases, but not to patients 
with level Ⅱ lymph node metastases. Li et al[22] reported 
that the cumulative survival rate was not statistically dif-
ferent between gastric cancer patient with solitary skip 
lymph node metastases compared to patients with solitary 
level Ⅰ lymph node metastases. Park et al[31] reported that 
in patients with positive nodes extending into the level Ⅱ 
lymph nodes, the survival curves did not show statistical 
differences between skip(+) and skip(-) groups of  pa-
tients, further supporting the theory that the number but 
not the level of  lymph node metastases has prognostic 
significance. 
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A last issue regards the clinical significance of  the 
possible micrometastatic infiltration of  the nos 7 and 9 
lymph node stations complex. It has been proposed that 
the most likely route for para-aortic lymph node me-
tastases is from the left gastric artery nodes, passing by 
the celiac artery[33]. Thus, these lymph nodes should be 
always evaluated, regardless the mode of  operation, even 
in cases of  minimally invasive surgery. Yanagita et al[34] 
investigated the clinical significance of  the morphological 
distribution of  metastatic foci (metastasis, micrometasta-
sis or isolated tumor cells) in sentinel lymph nodes with 
gastric cancer and concluded that in patients with non-
marginal sinus type sentinel node metastasis, attention 
should be paid to the possibility of  non sentinel node 
or even pN2 metastases presence. Thus, if  the sentinel 
node cannot be identified in the perigastric lymph nodes, 
around the celiac artery lymph nodes should be always 
explored to reduce the likelihood of  false negative results 
in sentinel node mapping[20].

PERITONEAL MICROMETASTASES
It has been postulated that the majority of  gastric cancer 
patients with intraperitoneal free cancer cells (IFCCs) do 
not escape postoperative peritoneal recurrence[35]. For 
more than three decades, IFCCs have been assumed to 
play an important role in the development of  peritoneal 
metastases, which is the foremost pattern of  failure after 
potentially curative resection for gastric cancer[6,36-40], while 
the peritoneal cavity can be a route for dissemination of  
malignant cells, either by direct continuity with the lesion 
or acting as a receptacle for lymphatic spread[38,40].

Peritoneal lavage cytology is widely accepted as the 
gold standard for diagnosis of  IFCCs. Upon entering 
the abdominal cavity, prior to manipulating the tumor, 
200 mL of  warm normal saline is introduced and manu-
ally dispersed in the Douglas cavity, paracolic gutters and 
in the right and left subphrenic cavity. At least 50 mL of  
fluid is subsequently recovered, after gentle stirring, from 
several regions of  the abdominal cavity. The fluid is then 
centrifuged for 5 min at 1500 r/min. The sediment is 
smeared onto one or more glass slides and stained using 
Papanicolaou’s method. Cytological findings are classi-
fied as positive, negative or suspicious. The following 
cell characteristics are used to determine the presence of  
malignant cells: presence of  aggregate, size, shape, type 
of  cytoplasm, cytoplasmic vacuoli, mainly nuclear abnor-
malities, nuclear chromatin, nuclear-cytoplasmic ratio, mi-
totic figures and nucleolar prominence. When necessary, 
the glass slide containing the nucleated cell layer is further 
analyzed by immunohistochemistry using the CEA anti-
gen antibodies[41]. 

Cytology can be easily and safely performed; it re-
quires approximately 15 min for a cytopathologist to ana-
lyze the patient’s slides and its estimated cost is $60.20[42]. 
The method has a sensitivity of  90% to 96.7% and nearly 
100% specificity in the diagnosis of  IFCCs[43]. False-pos-
itive results have been recognized with a rate of  4.5% to 

5%, probably secondary to reactive mesothelial cells[38,39,44], 

but this problem can be eliminated by the use of  immu-
nohistochemistry[45].

The detection rate of  IFCC ranges between 14% 
and 47%, depending upon the cohort of  patients in-
cluded[6,35-40,44], while, when only potentially curative resec-
tions were included, the rate of  IFCC varied from 4.4% 
to 11%[46-48], and from 22% to 30% in gastric carcinoma 
involving the serosa[49,50].

Mezhir et al[51] demonstrated that a positive peritoneal 
cytology, even in the absence of  gross peritoneal disease, 
indicates a poor outcome. In the Dutch Gastric Cancer 
Group[48], positive cytological findings were found in 4.4% 
of  the patients and were indicative of  a poor prognosis, 
with a median survival of  13 mo. In Bentrem et al’s study[46], 

which included 371 patients with gastric carcinoma un-
dergoing diagnostic laparoscopy and peritoneal washing 
cytology prior to any attempt for R0 resection, IFCCs 
were detected in 6.5% of  the patients and this finding was 
an independent dismal prognostic factor, correlating with 
a median survival of  14.8 mo vs 98.5 mo for patients with 
negative cytology. Thus, the Japanese Society for Gastric 
Cancer has included peritoneal cytology as part of  the 
staging procedure[52], while the TNM classification system 
has classified cytology-positive gastric cancer patients as 
stage Ⅳ patients since 1997[53].

In cases of  gross peritoneal recurrence, the promising 
results which have been reported[54,55] following cytore-
ductive surgery and intraperitoneal chemotherapy suggest 
that an aggressive approach to the peritoneum may im-
prove survival. However, randomized studies examining 
the effectiveness of  cytoreductive surgery and intraperi-
toneal chemotherapy as a standard treatment strategy in 
select patients with peritoneal carcinomatosis from gastric 
cancer are required[54]. On the other hand, the manage-
ment of  patients with positive peritoneal cytology as the 
only evidence of  M1 disease is largely unknown[50,51,54]. 
However, results from Western series suggest that a posi-
tive peritoneal cytology is related to a poor outcome re-
gardless of  treatment[46,56].

BONE MARROW MICROMETASTASES
Several studies in upper gastrointestinal tract cancer 
patients disclosed the presence of  bone marrow micro-
metastases, both in the preoperative period as well as up 
to twelve mo after surgery. When micrometastases are 
detected preoperatively, some do not persist and may 
represent transient shed cells that the host can clear[57]. 

For micrometastases detected at the time of  surgery, it is 
believed that these tumor cells represent systemic residual 
disease, while single clonogenic tumor cells are the reason 
for later clinical relapse[58]. 

Bone marrow micrometastases do not represent “true” 
micrometastases based on the TNM terminology. How-
ever, in gastric cancer patients, the incidence of  epithelial 
cells detected by immunohistochemistry at the time of  the 
curative resection in the bone marrow of  the iliac crest 
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ranges between 25%[59] and 53%[60], although tumor cells 
appear more frequently (79%) in resected rib marrow[61].

Compared to clinicopathological factors of  the pri-
mary tumor, bone marrow micrometastases have been 
reported to be related to the depth of  invasion of  the 
gastric wall, cytological differentiation, lymph node spread 
and increased tumor microvessel density[62]. 

The clinical or the prognostic significance of  bone 
marrow micrometastases are still a matter of  debate. 
Schlimok et al[63] found that epithelial cells were detectable 
in the bone marrow of  35% of  gastric cancer patients 
without distant metastases and, in univariate analysis, 
their presence has adverse prognostic significance for 
the relapse-free survival. Jauch et al[60] found that epithe-
lial cells were detectable in the bone marrow in 53% of  
gastric cancer patients without distant metastases and, 
in multivariate analysis, the presence of  three or more 
cells had adverse prognostic significance for disease free 
survival for patients with T1-2N0 tumors while it did 
not reach significance for more advanced tumors or for 
patients with less than three epithelial cells in bone mar-
row. Heiss et al[58] concluded that a high expression of  
plasminogen activator inhibitor type 1 in tumor cells in 
bone marrow represents an independent dismal prog-
nostic factor for the disease free survival of  T1-2 tumors. 
On the other hand, Schott et al[64] and de Manzoni et al[65] 
clearly stated that the presence of  cytokeratine-positive 
cells in the bone marrow of  curatively resected gastric 
cancer patients did not affect outcome. However, bone 
marrow micrometastases in the rib were detected in 67% 
of  esophagogastric cancer patients treated with surgery 
alone, but only in 39% of  post-neoadjuvant chemoradio-
therapy patients[66].

The inconsistency among the previously mentioned 
reports can be explained either by methodological prob-
lems related to the immunohistochemical techniques or 
by the clinical behavior of  the gastric cancer itself.

All authors agree that the published results make 
comparison of  data between groups almost impossible 
due to severe methodological problems such as: the lack 
of  consensus about the preferable detection method; the 
lack of  standardization of  the methods used; whether im-
munohistochemistry was chosen as the method of  choice 
and cytokeratins as the optimal antigens; the selection of  
the antibody; the number of  cell analyzed; and the selec-
tion of  the control specimens which can all influence the 
results. Finally how many cells are needed in order estab-
lish a positive result needs to be clarified[67].

Unlike the hypothesis that the contact of  gastric cancer 
cells with peritoneal cells supports their ability to develop 
the full metastatic phenotype, cancer cells in the bone 
marrow might have been positively selected during early 
stages of  metastasis and the majority of  these cells appear 
to be in a dormant state of  cell growth[68].

CONCLUSION
A D2-lymphadenectomy specimen should always be 

evaluated for detection of  lymph node micrometastases, 
which should be further encountered in the loco-regional 
staging of  the disease. The detection of  skip lymph node 
micrometastases should also be encountered in the total 
number of  infiltrated lymph nodes. If  there is a suspicion 
of  gastric serosa invasion (pT3 or pT4), peritoneal fluid 
cytology examination should be obligatorily performed in 
order to verify the presence of  IFCCs. A positive cytol-
ogy classifies gastric cancer patients as stage IV, indicating 
a poor prognosis even for those who underwent a poten-
tially curative resection. Whether patients with a positive 
cytology should be treated similarly to the patients with 
macroscopic peritoneal recurrence should be evaluated 
further. Since the prevalence of  gastric cancer cells in the 
bone marrow is high, neoadjuvant or adjuvant therapies 
should not be precluded in selected groups of  patients. 
Which patients will be classified as high-risk should be 
determined by future studies. If  a uniformly accepted 
methodological technique for bone marrow micrometas-
tases detection is established in the future, specific target 
therapies may be applied in specific groups of  patients.
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Abstract
Some authors have suggested that intraductal papillary 
mucinous neoplasms of the bile duct (IPMN-B) could 
be the the biliary counterpart of IPMN of the pancreas 
(IPMN-P) since they share several clinical-pathological 
features. These include prominent intraductal papil-
lary proliferation pattern, a gastrointestinal phenotype, 

frequent mucin hyper-secretion and progression to mu-
cinous carcinoma. To date there are just four reported 
cases of patients with synchronous IPMN-B and IPMN-P 
all of which were treated surgically. We hereby report 
the case of a 76-year-old woman who was incidentally 
diagnosed with both an asymptomatic 3 cm bulky fluid 
lesion obstructing the bile duct lumen, diagnosed as a 
malignant IPMN-B, and synchronous multiple pancreatic 
cystic lesions (10-13 mm) communicating with an irreg-
ular Wirsung, diagnosed as branch duct IPMN-P. Since 
surgery was ruled-out because of the patient’s age and 
preferences, she underwent a conservative manage-
ment regimen comprising both chemotherapy and radio-
therapy. This was effective in decreasing the mass size 
and in resolving subsequent jaundice. This is also the 
first reported case of IPMN-B successfully treated with 
chemoradiotherapy. Clinicians should consider medical 
treatment as an option in this clinical scenario, in pa-
tients who may be unfit for surgery.
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INTRODUCTION
Intraductal papillary mucinous neoplasms of  the pan-
creas (IPMN-P) are lesions generally characterized by 
proliferation of  the mucinous epithelium with vary 
degrees of  ductal and cystic dilatation[1,2]. By definition, 
these tumours reside within the main pancreatic duct or 
its side branches and frequently manifest with grossly vis-
ible papillary growths producing mucin. 

Depending on their location within the pancreatic 
ductal system, they are subclassified as branch duct 
IPMN, main duct IPMN, or combined-IPMNs, the latter 
being characterized by the involvement of  both the main 
pancreatic duct and the branch-ducts. The reported 5-year 
risk of  developing high grade dysplasia or invasive carci-
noma is directly related to this localization with a risk ex-
ceeding 70% for tumours arising from the main duct, and 
substantially lower (25%) risk for lesions of  the branch 
ducts[3,4]. 

Accordingly, surgery has been indicated for patients 
with main duct IPMN-P, for branch duct lesions of  size 
> 30 mm or when particular features, such as nodules or 
thick walls, as present[5].

The clinical behaviour of  IPMN-P is less aggressive 
than pancreatic adenocarcinoma, even when the lesion 
shows malignant features. The overall 5-year survival 
rate is indeed higher in patients with malignant invasive 
IPMN than in those with pancreatic ductal carcinoma 
(36% vs 21%)[6].

In the past few years a rare subtype of  cholangiocar-
cinoma, which shows a mainly papillary proliferation into 
the bile duct lumen, has been identified and classified 
as papillary cholangiocarcinoma. The term intraductal 
papillary mucinous neoplasms of  the bile duct (IPMN-B) 
has also been employed for this tumour type, as it shares 
some histopathologic and clinical aspects with IPMN-P. 
Indeed, IPMN-B seem to have a better clinical prognosis 
than the other major types of  cholangiocarcinoma[7], with 
a reported 5-year survival rate for IPMN-B after surgical 
resection close to 38%[8]. However, most reported cases 
or series of  IPMN-B have been treated surgically, and 
the possible role of  medical treatments in patients with 
IPMN-B has not been investigated. 

Interestingly, a few cases of  IPMN-B and IPMN-P 
occurring simultaneously have been reported[9-12], possibly 
suggesting a common carcinogenesis pathway.

As all reported cases of  simultaneous IPMN-B and 
IPMN-P were also treated surgically, the possible out-
come of  such patients when managed conservatively is 
unknown. We hereby report a case in which IPMN-B and 
IPMN-P were diagnosed, simultaneously and incidentally, 
in a patient who received chemoradiotherapy, with excel-
lent results in long-term follow-up.

CASE REPORT
A 76-year-old woman, with a history of  hypertension, 
hypercolesterolemia and type Ⅱ diabetes was incidentally 
diagnosed with an asymptomatic mass in the liver during 

routine abdominal ultrasonography (US) performed for 
evaluation of  haematuria. She subsequently underwent 
abdominal computer tomography (CT) scan and magnetic 
resonance imaging, resulting in the identification a 25 mm 
× 18 mm intrahepatic cholangiocarcinoma. Moreover, 
both imaging modalities disclosed the presence of  mul-
tiple pancreatic cystic lesions (ranging 10-13 mm) located 
in the uncinate process and in the tail of  the pancreas.

The patient was referred to our Centre 3 mo after the 
initial US, and a magnetic resonance cholangiopancrea-
tography (MRCP) was performed. This demonstratied a 
30-mm bulky fluid lesion, with a 25-mm endoluminal sol-
id component, occupying the bile duct lumen in the right 
liver, as well as multiple pancreatic cystic lesions (rang-
ing 10-13 mm) in the uncinate process and in the tail of  
pancreas and communicating with an irregular Wirsung, 
consistent with the diagnosis of  diffuse branch duct pan-
creatic IPMN. Endoscopic ultrasound (EUS) confirmed 
the presence of  an hepatic irregular fluid lesion originat-
ing from the bile duct (major diameter 23 mm) with an 
internal solid component, and multiple dilatations in both 
the uncinate process and of  in the tail of  the pancreas, 
suggestive for branch duct IPMN-P. However, an EUS-
guided fine needle aspiration of  the biliary lesion was 
inconclusive for cancer cells. At that time the patient 
was asymptomatic, the carbohydrate antigen 19-9 levels 
were normal and there was no biliary tract dilatation or 
biochemical abnormalities. The possibility of  surgery was 
discussed with the patient, who refused this option and a 
follow-up was programmed.

Seven months later a follow-up MRCP demonstrated 
disease progression (Figure 1A) with an increased size of  
the bile duct lesion (40 mm), which now extended to the 
biliary confluence. Its content was described as a fluid 
proteic component consistent with mucin. The pancreatic 
lesions were stable. Blood tests showed initial signs of  cho-
lestasis [aspartate transaminase 331 U/L (n.v 15-46 U/L), 
alanine transaminase 273 U/L (n.v 11-66 U/L), γ glutamyl 
transferase 476 U/L (n.v 8-78 U/L), alkaline phosphatase 
161 U/L (n.v 35-128 U/L)]. An endoscopic retrograde 
cholangiopancreatography (ERCP) was performed and a 
biliary plastic stent (10 FR) was inserted. Multiple endo-
scopic bioptic and brushing assays on the biliary lesion 
indicated biliary duct cells with a papillary growth, showing 
severe dysplasia and cancer foci, within lakes of  mucin. 
The findings were considered suggestive for an invasive 
IPMN-B. 

Given the patient’s preferences, age and co-morbid-
ities, a conservative management was chosen and the 
patient underwent concomitant chemotherapy (5-fluoru-
racine, 5 d infusion for 6 wk 225 mg/m2 per die) and ra-
diotherapy (total 50.4 Gy; 1.8 Gy/28 fractions, for 6 wk).

Three months after the end of  the treatment (18 mo 
after the diagnosis) she underwent a re-staging CT-scan 
and a MRCP which showed a decrease in the size of  the 
biliary lesion (30 mm) and a prevalence of  the endolumi-
nal component (Figure 1B), and an absence of  bile duct 
dilation. The pancreatic lesions were again stable in size. 
As the patient was asymptomatic and blood tests in the 
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normal range, a new ERCP was performed and the plas-
tic biliary plastic was removed. 

Five months later (23 mo after the diagnosis) a new 
MRCP again showed signs of  disease progression, with 
an increase in the size of  both the biliary (45 mm) and of  
the largest pancreatic lesions (31 mm). This increase in 
size of  > 1 cm in few months, with a lesion size exceed-
ing 3 cm is considered to be suggestive of  a potentially 
malignant behaviour[2,13]. A second EUS confirmed the 
presence of  the biliary lesion extending from the median 
third of  the main biliary duct to the hepatic hilum, and 
of  multiple pancreatic lesions communicating with a 
dilated Wirsung’s duct. EUS-FNA of  the largest cystic 
pancreatic lesion (Figure 2) in the uncinate process was 
performed and fluid collected for further analyses. The 
cystic fluid level of  Carcinoembryonic Antigen (CEA) 
was 27 U/L and amylase was 23.8842 U/L. Cytological 
examination showed dysplastic epithelium within lakes of  
mucin.

The patient then underwent second-line chemotherapy 
treatment (Gemcitabine 1000 mg/m2, 1,8,15 q28, 3/4 wk). 

A restaging CT-scan 28 mo after diagnosis showed a 
new stabilization, of  both the biliary (45 mm) and of  the 
pancreatic lesions. This was further confirmed by another 
MRCP conducted 3 mo later (31 mo after the diagnosis), 
which demonstrated a significant decrease in size of  the 
major pancreatic lesion (20 mm). 

Currently (36 mo after the diagnosis) the patient is as-

ymptomatic and in good clinical conditions, the disease is 
stable, and she is undergoing her 26th administration of  
chemotherapy.

DISCUSSION
We have described a case of  concomitant biliary and pan-
creatic IPMNs that were diagnosed incidentally and were 
managed conservatively by endoscopic stent placement 
and chemo-radiotherapy with a good clinical outcome in 
a 3-year follow-up. 

The term biliary IPMN refers to a recently classified 
subtype of  cholangiocarcinoma, which is considered the 
biliary counterpart of  pancreatic IPMN, as they share 
several clinico-pathological features. These include a 
prominent intraductal papillary proliferation pattern, a 
gastrointestinal phenotype, frequent mucin hyper-secre-
tion and progression to mucinous carcinoma[8,14]. 

Such intraductally-growing tumours account for only 
a small fraction of  cholangiocarcinomas, and represent an 
equivocally-classified entity that has been described in the 
literature with several different names (mucin-producing 
intrahepatic cholangiocarcinoma, biliary papillary tumor, 
mucin producing bile duct tumor, intrahepatic biliary in-
traductal papillary mucinous neoplasia, IPMN-B, biliary 
IPMN)[15]. 

IPMN-Bs present with striking similarities to pancre-
atic IPMNs, including intraductal papillary growth, the 
production of  mucin and the relatively indolent clinical 
behaviour. As the biliary tract and the pancreas have a 
common embryologic origin from the ventral foregut, it 
seems plausible that some common genetic events may 
lead to the development of  IPMN-P and IPMN-B.

Interestingly, it has recently been proposed that only 
IPMN-Bs with proper mucin production, such as the one 
diagnosed in the present report, share histopathologi-
cal and molecular similarities with IPMN-P[16], and that 
although the clinicopathological features of  IPMN-B re-
semble those of  IPMN-P, the biliary lesions have a higher 
malignancy rate[17].

To the best of  our knowledge, there have been only 
four reported cases of  patients with synchronous IPMN-B 
and IPMN-P, all of  which weresurgically treated[9-12]. We 
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Figure 1  Haste in coronal plane. A: Biliary lesion ( 40 mm in size) extending 
to the biliary confluence (arrow); B: A reduction of the biliary lesion (30 mm in 
size) after radio-chemotherapy with a prevalence of the endoluminal compo-
nent, in the absence of bile duct dilatation (arrowhead).

B

A

Figure 2  Ultrasound endoscopy image of the pancreatic lesion in the unci-
nate process showing a 30-mm anechoic lesion without any solid nodule or 
solid component. 
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have made the first presentation of  the clinical course of  
a case treated conservatively with a good clinical outcome 
in a long-term follow-up. This suggests that even in ag-
gressive cases, with clear signs of  malignant transforma-
tion, concomitant IPMN-B and IPMN-P may be con-
servatively managed with chemoradiotherapy in patients 
with a relatively high surgical risk.

Intraductal papillary mucinous neoplasms of  the pan-
creas are being increasingly diagnosed due to improved 
imaging techniques and greater awareness[18]. Therefore, 
their incidental diagnosis often occur in elderly patients 
undergoing imaging procedures for other disorders[19,20]. 
In such cases, surgery may be ruled-out, even in presence 
of  factors associated with a higher risk of  malignancy.

However, there have been no reported studies specifi-
cally investigating the possible efficacy of  chemotherapy 
and/or radiotherapy in this setting. Our finding of  a 
radiologic response of  both biliary and pancreatic intra-
ductal papillary mucinous neoplasms to medical treat-
ments may therefore prove interesting for similar cases, 
in the absence of  evidence from clinical trials.

On the other hand, whether the coincidence of  these 
two neoplasms is merely accidental, or part of  a defined 
phenotype requires further detailed clinical and molecular 
studies on larger series.

Our observation seems to confirm that IPMN-B and 
IPMN-P, even when occurring simultaneously and with 
signs suggesting a malignant behaviour, have a relatively 
good prognosis and require a specific multidisciplinary 
therapeutic approach.
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Abstract
Gastric B-cell lymphoma of the mucosa associated lym-
phoid tissue (MALT) lymphoma is one of the most com-
mon forms of extranodal lymphoma. In addition to in-
fection with Helicobacter pylori  (H. pylori), the presence 
of an underlying autoimmune disease has also been 
associated with MALT lymphoma development. To date, 
no familial predisposition for MALT lymphomas has 
been reported as opposed to other types of lymphoma. 
A 65-year-old woman was admitted at our institution 
in 1998 with a diagnosis of H. pylori positive gastric 
MALT lymphoma and the presence of chronic autoim-
mune thyroiditis was established on further work-up. 
H. pylori eradication did not result in regression of the 
lymphoma and RT-PCR showed the presence of the 
t(11;18)(q21;q21) translocation. About 1.5 years after 
H. pylori eradication, chemotherapy with cladribine 
resulted in complete remission. Due to lymphoma re-
currence 13 mo later, radiotherapy to the stomach (46 
Gy) resulted in minimal residual disease without further 
progression. The patient developed a second malig-

nancy (Epstein-Bar virus-associated anaplastic large cell 
lymphoma in the mediastinum) in 2004 which initially 
responded to two courses of chemotherapy, but she re-
fused further therapy and died of progressive lympho-
ma in 2006. In 2008, her 55 years old daughter with a 
long standing Sjögren’s syndrome was diagnosed with 
MALT lymphoma of the right parotid, but no evidence 
of gastric involvement or H. pylori infection was found. 
Currently, she is alive without therapy and undergoing 
regular check-ups. To our knowledge, this is the first 
report of MALT lymphoma in a first-degree relative of a 
patient with gastric MALT lymphoma in the context of 
two autoimmune diseases without a clearly established 
familial background.

© 2012 Baishideng. All rights reserved.

Key words: Mucosa associated lymphoid tissue lym-
phoma; Helicobacter pylori ; Autoimmunity; Familial lym-
phoma

Peer reviewer: Marius Raica, Professor, Department of Histol-
ogy and Cytology, “Victor Babes” University of Medicine and 
Pharmacy, Pta Eftimie Murgu 2, 300041, Timisoara, Romania

Kiesewetter B, Troch M, Müllauer L, Raderer M. Running in the 
family: MALT lymphoma and autoimmune disease in mother 
and daughter. World J Gastrointest Oncol 2012; 4(2): 26-29  
Available from: URL: http://www.wjgnet.com/1948-5204/full/
v4/i2/26.htm  DOI: http://dx.doi.org/10.4251/wjgo.v4.i2.26

INTRODUCTION
Malignant lymphomas are tumors with an increasing inci-
dence. Despite wide geographic variations, the overall in-
cidence is currently estimated at 2/100 000[1]. As opposed 
to solid tumors, however, malignant lymphomas consti-
tute a heterogeneous group of  different disease entities. 
In view of  this, an explanation for the rising incidence 
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is difficult, as various types of  lymphomas have distinct 
characteristics and contributing pathogenetic factors. In 
general, the presence of  an autoimmune disease has been 
judged to be risk factor for the development of  malignant 
lymphomas and Sjögren’s syndrome (SS), rheumatoid 
arthritis, autoimmune thyroiditis and Lupus erythemato-
sus have especially been associated with the development 
of  diffuse large B-cell lymphomas, extranodal marginal 
B-cell lymphomas of  the mucosa associated lymphoid 
tissue (MALT lymphoma), but also Hodgkin’s disease[2-4]. 
Controversially, immunosuppression has also been linked 
to lymphoma development, as evidenced by patients with 
post-transplant lymphoproliferative diseases and patients 
being given immunosuppression for rheumatoid diseases. 
In the latter, however, there is still some controversy as 
to whether lymphoma development is de facto linked to 
the underlying disease necessitating immunosuppression 
rather than the immunosuppressive agents[5,6].

A familial background of  non-Hodgkin’s lymphoma 
(NHL) has repeatedly been reported to constitute a sig-
nificant risk factor for lymphoma development. In an 
evaluation of  first-degree relatives of  lymphoma patients, 
Paltiel et al[7] observed an increased rate of  both NHL 
as well as Hodgkin’s lymphoma development among 
the population when compared to control groups. The 
Swedish Family Cancer database analyzed familial risk for 
NHL in terms of  histopathological subtypes and showed 
a significantly increased risk for diffuse large B-cell lym-
phomas and follicular lymphomas[8].

MALT lymphoma is among the more common 
lymphoma subtypes and constitutes about 7%-8% of  
all newly diagnosed B-cell lymphomas[9]. In terms of  
pathogenesis, gastric MALT lymphoma is the paradigm 
for an immunomediated malignancy, as evidenced by 
the strong association with SS, autoimmune thyroiditis 
and, in case of  gastric MALT lymphoma, infection with 
Helicobacter pylori (H. pylori)[10]. The validity of  the latter 
model/association has been demonstrated by the impres-
sive response of  gastric MALT lymphomas to eradication 
of  the bacteria, resulting in complete remissions in up to 
80% of  selected patients[11,12]. Apart from autoimmunity 
and chronic antigenic stimulation driven by infections, 
however, no risk factors for MALT lymphoma have 
been reported, and no evidence for familial clustering of  
MALT lymphomas can be found in the current literature.

We report the cases of  two women (mother and 
daughter), who both developed MALT lymphoma with 
the background of  an autoimmune disease.

CASE REPORT
A 65-year-old woman was admitted at our institution for 
further treatment of  a recently diagnosed gastric MALT 
lymphoma in September 1998. Due to epigastric com-
plaints for a period of  about five mo, a gastroscopy was 
performed, which disclosed the presence of  a gastric ulcer 
in the corpus. Multiple biopsies from the ulcer as well 
as from the surrounding hyperemic mucosa were taken, 

and disclosed the presence of  extranodal marginal zone 
MALT lymphoma along with active infection with H. pylori. 
Antibiotic therapy with clarithromycin, metronidazole for 
10 d and intake of  pantoprazole were initiated. At our 
institution, a re-gastroscopy was performed 6 wk after 
eradication therapy, showing no evidence of  H. pylori and 
healing of  the ulcer, but unchanged histological presence 
of  MALT lymphoma. RT-PCR performed on paraffin 
embedded specimens showed the presence of  the MALT 
lymphoma specific t(11;18)(q21;q21)-translocation. 

The patient’s initial physical condition was good 
and blood counts were normal except an elevated β2-
microglobulin level (2.73 mg/L) and anemia grade I re-
lated to slight chronic blood loss from the gastritis. The 
medical history revealed appendectomy, cholecystectomy 
and hysterectomy and the familial history was positive for 
malignancies (mother died age 38 years from what the 
patient related as “acute leukemia” and a brother had died 
from pancreatic carcinoma). At the time of  admission, 
the medical history of  both the patient’s daughters was 
uneventful, except SS in the older daughter which had 
been histologically verified in 1993. Extensive staging in-
cluding endosonography of  the stomach and duodenum, 
colonoscopy with multiple biopsies, 18F-FDG-PET, 
CT-scan of  thorax and abdomen, ultrasound of  lymph 
nodes, thyroid and salivary glands as well as a bone mar-
row biopsy showed restriction of  the lymphoma to the 
stomach, corresponding to stage Ⅰ disease. Thyroid ultra-
sound, however, was suggestive of  chronic autoimmune 
thyroiditis, which was also verified by the presence of  
elevated thyroid autoantibodies with subclinical hypothy-
reosis (TSH 8.9 mU/L and thyreoglobulin-autoantibodies 
424 ng/mL).

Consecutive serial gastroscopies performed every three 
mo showed no chance of  the MALT lymphoma infiltrate 
1.5 years after initial diagnosis and chemotherapy with the 
nucleoside analogue cladribine was initiated. Treatment 
consisted of  0.12 mg/kg cladribine given i.v. days 1-5 ev-
ery 28 d for four courses, resulting in complete remission 
(CR) of  the gastric MALT lymphoma. 

Thirteen months after initial CR, a control gastros-
copy disclosed histological evidence for H. pylori-negative, 
t(11;18)(q21;q21)-positive relapse of  gastric MALT lym-
phoma and endosonography showed enlarged lymph 
nodes along the lesser curvature. Consequently, the pa-
tient received radiotherapy at a dose of  46 Gy and again 
achieved a histologically verified CR. Upon the third 
follow-up gastroscopy, however, the presence of  probable 
minimal residual disease (pMRD) was suspected and the 
CR was rated as a probable sampling error. All gastrosco-
pies until the patient’s death repeatedly disclosed pMRD 
without progression in spite of  the fact that no therapy 
was given. 

In July 2004, the patient developed acute dyspnea and 
a CT scan showed a subglottic mass leading to massive 
tracheal compression. Histological assessment showed 
the presence of  anaplastic large B-cell lymphoma as-
sociated with Epstein-Bar virus. Molecular assessment 
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disclosed the absence of  t(11,18)(q21;q21) and no clonal 
relationship to the initial MALT lymphoma and was thus 
rated as a second malignancy. Two cycles of  chemothera-
py were administered containing rituximab, mitoxantrone, 
cyclophosphamide and vincristine, resulting in complete 
remission of  the lymphoma. The patient, however, re-
fused any further therapy and remained in CR until Feb-
ruary 2006, when the patient had to be re-admitted due 
to rapidly progressing dyspnea and deteriorating general 
condition, resulting in the patient’s death in May 2006. 

In February 2008, the patient’s daughter was admitted 
at our institution at the age of  55 years. After having been 
diagnosed with SS in 1993, she had developed a painless 
swelling in the right parotid gland. Ultrasound and a con-
secutive MRI were suggestive of  a Warthin tumor and 
the patient underwent superficial parotidectomy. Upon 
histological assessment, infiltration of  the parotid with 
MALT lymphoma was found. Apart from the diagnosis 
of  SS with consecutive dryness of  eyes and mouth, the 
patient’s general condition was excellent and her medical 
history uneventful.

The lymphoma was analyzed for MALT lymphoma 
specific genetic aberrations including RT-PCR for t(11;18) 
(q21;q21) as well as FISH for t(14;18) involving IGH/
MALT and assessment of  trisomies 3 and 8, yielding 
negative results. For staging, a CT scan of  thorax and 
abdomen and MRI of  orbit, salivary glands and the cervi-
cal region were performed. Findings were inconspicuous 
except enlarged bilateral lymph nodes measuring up to 22 
mm, which were rated as involvement with lymphoma. 
However, no histological verification of  these lymph 
nodes was done. In view of  the mother’s medical history, 
a gastroscopy and a bone marrow biopsy were performed. 
No evidence of  lymphoma involvement was seen on 
these investigations and the patient was rated negative 
for H. pylori both on histology as well as serology. As the 
patient was asymptomatic and without documented pro-
gression of  the disease, she is currently on a wait-and-see 
strategy with radiological assessment consisting of  MRI 
of  salivary glands and cervical region as well as a CT of  
thorax and abdomen every 3 mo.

DISCUSSION
A familial background of  non-Hodgkin lymphoma or 
other lymphoproliferative malignancies has repeatedly 
been reported as a significant risk factor for NHL. A 
computerized literature research identified nine recent 
analyses, including a total of  21 378 patients with NHL 
for assessment of  familial risk[7,8,13-19]. An analysis of  
the Swedish Family Cancer Database, including 4.445 
patients diagnosed with NHL having at least one first-
degree relative diagnosed with NHL, has assessed the fa-
milial risk in terms of  standardized incidence ratios (SIRs). 
A first-degree relative suffering from NHL significantly 
increased the general risk for NHL (SIR = 1.8), with the 
SIR for diffuse large B-cell lymphoma being 1.8, follicu-
lar lymphoma 2.0 and “B-cell lymphoma, not otherwise 

specified” being 3.4[8]. 
Wang et al[18] evaluated 10 211 cases and 11 905 con-

trols from the International Lymphoma Epidemiology 
Consortium comprising 17 case control studies and re-
ported similar results. The overall NHL risk for a person 
with a first-degree relative compared to a stratified con-
trol collective was reported at an odds ratio (OR) of  1.5. 
Controversial findings, however, were reported whether 
a parent or sibling with NHL provides a higher risk for 
consecutive NHL-development. Furthermore, the level 
of  risk seemed to be higher for histopathological specific 
concordant neoplasm than for other subtypes in various 
reports, but due to the limited number of  cases, statistical 
significance was not reached[8,18].

While infectious agents and autoimmune diseases 
have repeatedly been linked with MALT lymphoma 
pathogenesis, no data on a familial background in pa-
tients with MALT lymphoma have been published so far. 

As it is, the case of  the patient with gastric MALT 
lymphoma also highlights various clinically relevant points. 
First of  all, it underscores the potential influence of  chron-
ic autoimmune disease on the development of  gastric 
MALT lymphoma, as recently highlighted by Troch et al[20]. 
As has been shown, these lymphomas might be indepen-
dent of  H. pylori even at early stages and the presence of  
an underlying autoimmune disease has been reported as a 
negative prognostic risk factor for lymphoma regression 
after H. pylori eradication[4]. In addition, the lymphoma 
cells in our patient harbored the t(11;18)(q21;q21) trans-
location, which is also thought to confer resistance to 
antibiotic therapy. Consequently, no response was seen 
with H. pylori eradication and chemotherapy subsequently 
resulted in complete remission (CR). This CR was never-
theless relatively short and consecutive radiation resulted 
in pMRD, which was initially erroneously assessed as CR 
probably due to a sampling error. In spite of  the fact that 
no further therapy was applied, the MALT lymphoma was 
stable for a prolonged time, i.e., until the patient’s death. 
This is in keeping with recent data published by Fischbach 
et al[21] who have shown that patients with pMRD after 
H. pylori-eradication should not undergo further therapy, 
as has also been underscored by the recently published 
EGILS-consensus for management of  gastric MALT-
lymphoma[22]. To our knowledge, the cases presented in 
this article constitute the first report of  MALT lymphoma 
developing in first degree relatives. A computerized search 
of  the published literature disclosed no information on 
MALT lymphoma and a familial background, and “MALT 
lymphoma” as a distinct lymphoma entity was not listed 
in the Swedish Family Cancer Database or in any other 
article related to familial NHL development. 

The MALT lymphomas diagnoses in our patients, how-
ever, showed different characteristics, as the mother’s lym-
phoma developed in the stomach, while the daughter was 
diagnosed with parotid MALT lymphoma. As expected 
in a t(11;18)(q21;q21) positive gastric MALT lymphoma, 
no response to H. pylori eradication was seen and necessi-
tated chemotherapy. In the parotid MALT lymphoma, no 
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genetic abnormalities could be detected and no evidence 
of  gastric MALT lymphoma or H. pylori infection was 
seen at a staging gastroscopy. Interestingly, both mother 
and daughter suffered not only from MALT lymphoma 
but were also diagnosed with an autoimmune disorder 
(chronic autoimmune thyroiditis in the mother, SS in the 
daughter). 

To date, no familial background for the development 
of  MALT lymphoma has been reported, but our cases 
nevertheless suggest that the combination of  autoim-
mune disease and MALT lymphoma in a first degree rela-
tive might constitute a risk factor for consecutive MALT 
lymphoma development. 
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GENERAL INFORMATION 
World Journal of  Gastrointestinal Oncology (World J Gastrointest Oncol, 
WJGO, ISSN 1948-5204, DOI: 10.4251), is a monthly, open-access 
(OA), peer-reviewed journal supported by an editorial board of  404 
experts in gastrointestinal oncology from 41 countries.

The biggest advantage of  the OA model is that it provides free, 
full-text articles in PDF and other formats for experts and the public 
without registration, which eliminates the obstacle that traditional 
journals possess and usually delays the speed of  the propagation and 
communication of  scientific research results. The open access model 
has been proven to be a true approach that may achieve the ultimate 
goal of  the journals, i.e. the maximization of  the value to the readers, 
authors and society.

Maximization of personal benefits
The role of  academic journals is to exhibit the scientific levels of  
a country, a university, a center, a department, and even a scientist, 
and build an important bridge for communication between scientists 
and the public. As we all know, the significance of  the publication of  
scientific articles lies not only in disseminating and communicating 
innovative scientific achievements and academic views, as well as pro-
moting the application of  scientific achievements, but also in formally 
recognizing the "priority" and "copyright" of  innovative achievements 
published, as well as evaluating research performance and academic 
levels. So, to realize these desired attributes of  WJGO and create a 
well-recognized journal, the following four types of  personal benefits 
should be maximized. The maximization of  personal benefits refers 
to the pursuit of  the maximum personal benefits in a well-considered 
optimal manner without violation of  the laws, ethical rules and the 
benefits of  others. (1) Maximization of  the benefits of  editorial board 
members: The primary task of  editorial board members is to give a 
peer review of  an unpublished scientific article via online office sys-
tem to evaluate its innovativeness, scientific and practical values and 
determine whether it should be published or not. During peer review, 
editorial board members can also obtain cutting-edge information in 
that field at first hand. As leaders in their field, they have priority to 
be invited to write articles and publish commentary articles. We will 
put peer reviewers’ names and affiliations along with the article they 
reviewed in the journal to acknowledge their contribution; (2) Maxi-
mization of  the benefits of  authors: Since WJGO is an open-access 
journal, readers around the world can immediately download and 
read, free of  charge, high-quality, peer-reviewed articles from WJGO 
official website, thereby realizing the goals and significance of  the 
communication between authors and peers as well as public reading; 
(3) Maximization of  the benefits of  readers: Readers can read or use, 
free of  charge, high-quality peer-reviewed articles without any limits, 
and cite the arguments, viewpoints, concepts, theories, methods, 
results, conclusion or facts and data of  pertinent literature so as to 
validate the innovativeness, scientific and practical values of  their own 
research achievements, thus ensuring that their articles have novel 
arguments or viewpoints, solid evidence and correct conclusion; and 
(4) Maximization of  the benefits of  employees: It is an iron law that a 
first-class journal is unable to exist without first-class editors, and only 
first-class editors can create a first-class academic journal. We insist 
on strengthening our team cultivation and construction so that every 
employee, in an open, fair and transparent environment, could con-
tribute their wisdom to edit and publish high-quality articles, thereby 
realizing the maximization of  the personal benefits of  editorial board 

members, authors and readers, and yielding the greatest social and 
economic benefits.

Aims and scope
The major task of  WJGO is to report rapidly the most recent ad-
vances in basic and clinical research on gastrointestinal oncology. The 
topics of  WJGO cover the carcinogenesis, tumorigenesis, metastasis, 
diagnosis, prevention, prognosis, clinical manifestations, nutritional 
support, molecular mechanisms, and therapy of  benign and malignant 
tumors of  the digestive tract. This cover epidemiology, etiology, im-
munology, molecular oncology, cytology, pathology, genetics, genom-
ics, proteomics, pharmacology, pharmacokinetics, nutrition, diagnosis 
and therapeutics. This journal will also provide extensive and timely 
review articles on oncology.

Columns
The columns in the issues of  WJGO will include: (1) Editorial: To 
introduce and comment on major advances and developments in the 
field; (2) Frontier: To review representative achievements, comment 
on the state of  current research, and propose directions for future 
research; (3) Topic Highlight: This column consists of  three formats, 
including (A) 10 invited review articles on a hot topic, (B) a commen-
tary on common issues of  this hot topic, and (C) a commentary on 
the 10 individual articles; (4) Observation: To update the development 
of  old and new questions, highlight unsolved problems, and provide 
strategies on how to solve the questions; (5) Guidelines for Basic 
Research: To provide guidelines for basic research; (6) Guidelines for 
Clinical Practice: To provide guidelines for clinical diagnosis and treat-
ment; (7) Review: To review systemically progress and unresolved 
problems in the field, comment on the state of  current research, and 
make suggestions for future work; (8) Original Articles: To report in-
novative and original findings in gastrointestinal oncology; (9) Brief  
Articles: To briefly report the novel and innovative findings in cardiol-
ogy; (10) Case Report: To report a rare or typical case; (11) Letters to 
the Editor: To discuss and make reply to the contributions published 
in WJGO, or to introduce and comment on a controversial issue of  
general interest; (12) Book Reviews: To introduce and comment on 
quality monographs of  gastrointestinal oncology; and (13) Guidelines: 
To introduce consensuses and guidelines reached by international and 
national academic authorities worldwide on the research in gastroin-
testinal oncology.
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Genomic Medicine, Human Cancer Biobank Center, Ioannina Uni-
versity, Metabatiko Ktirio Panepistimiou Ioanninon, Office 229, Ioan-
nina, TK 45110, Greece

Editorial Office
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Editorial Department: Room 903, Building D, 
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No. 62 Dongsihuan Zhonglu, 
Chaoyang District, Beijing 100025, China
E-mail: wjgo@wjgnet.com
http://www.wjgnet.com
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Open Access Journals.

Published by
Baishideng Publishing Group Co., Limited

SPECIAL STATEMENT
All articles published in this journal represent the viewpoints of  the 
authors except where indicated otherwise.

Biostatistical editing
Statisital review is performed after peer review. We invite an expert in 
Biomedical Statistics from to evaluate the statistical method used in 
the paper, including t-test (group or paired comparisons), chi-squared 
test, Ridit, probit, logit, regression (linear, curvilinear, or stepwise), 
correlation, analysis of  variance, analysis of  covariance, etc. The re-
viewing points include: (1) Statistical methods should be described 
when they are used to verify the results; (2) Whether the statistical 
techniques are suitable or correct; (3) Only homogeneous data can be 
averaged. Standard deviations are preferred to standard errors. Give 
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). 

Conflict-of-interest statement
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 
of  organizations], and has received research funding from [names of  
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 
and brief  description]. 

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 comform 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/1948-5204office. 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.

Acknowledgments
Brief  acknowledgments of  persons who have made genuine contri-
butions to the manuscript and who endorse the data and conclusions 
should be included. Authors are responsible for obtaining written 
permission to use any copyrighted text and/or illustrations.

REFERENCES
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 
example, “Crohn’s disease (CD) is associated with increased intesti-
nal permeability[1,2]”. If  references are cited directly in the text, they 
should be put together within the text, for example, “From refer-
ences[19,22-24], we know that...”

When the authors write the references, please ensure that the 
order in text is the same as in the references section, and also ensure 
the spelling accuracy of  the first author’s name. Do not list the same 
citation twice. 

PMID and DOI
Pleased provide PubMed citation numbers to the reference list, e.g. 
PMID and DOI, which can be found at http://www.ncbi.nlm.nih.
gov/sites/entrez?db=pubmed and http://www.crossref.org/Simple-
TextQuery/, respectively. The numbers will be used in E-version of  
this journal.

Style for journal references
Authors: the name of  the first author should be typed in bold-faced 
letters. The family name of  all authors should be typed with the initial 
letter capitalized, followed by their abbreviated first and middle ini-
tials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, Bo-Rong 
Pan as Pan BR). The title of  the cited article and italicized journal title 
(journal title should be in its abbreviated form as shown in PubMed), 
publication date, volume number (in black), start page, and end page 
[PMID: 11819634   DOI: 10.3748/wjg.13.5396].

Style for book references
Authors: the name of  the first author should be typed in bold-faced 
letters. The surname of  all authors should be typed with the initial let-
ter capitalized, followed by their abbreviated middle and first initials. 
(For example, Lian-Sheng Ma is abbreviated as Ma LS, Bo-Rong Pan 
as Pan BR) Book title. Publication number. Publication place: Publica-
tion press, Year: start page and end page.

Format
Journals 
English journal article (list all authors and include the PMID where applicable)
1	 Jung EM, Clevert DA, Schreyer AG, Schmitt S, Rennert J, 

Kubale R, Feuerbach S, Jung F. Evaluation of  quantitative con-
trast harmonic imaging to assess malignancy of  liver tumors: 
A prospective controlled two-center study. World J Gastroenterol 
2007; 13: 6356-6364 [PMID: 18081224   DOI: 10.3748/wjg.13. 
6356]

Chinese journal article (list all authors and include the PMID where applicable)
2	 Lin GZ, Wang XZ, Wang P, Lin J, Yang FD. Immunologic ef-

fect of  Jianpi Yishen decoction in treatment of  Pixu-diarrhoea. 
Shijie Huaren Xiaohua Zazhi 1999; 7: 285-287

In press
3	 Tian D, Araki H, Stahl E, Bergelson J, Kreitman M. Signature 

of  balancing selection in Arabidopsis. Proc Natl Acad Sci USA 
2006; In press

Organization as author
4	 Diabetes Prevention Program Research Group. Hyperten-

sion, insulin, and proinsulin in participants with impaired glu-

cose tolerance. Hypertension 2002; 40: 679-686 [PMID: 12411462   
PMCID:2516377   DOI:10.1161/01.HYP.0000035706.28494. 
09]

Both personal authors and an organization as author 
5	 Vallancien G, Emberton M, Harving N, van Moorselaar RJ; 

Alf-One Study Group. Sexual dysfunction in 1, 274 Euro-
pean men suffering from lower urinary tract symptoms. J Urol 
2003; 169: 2257-2261 [PMID: 12771764   DOI:10.1097/01.ju. 
0000067940.76090.73]

No author given
6	 21st century heart solution may have a sting in the tail. BMJ 

2002; 325: 184 [PMID: 12142303   DOI:10.1136/bmj.325. 
7357.184]

Volume with supplement
7	 Geraud G, Spierings EL, Keywood C. Tolerability and safety 

of  frovatriptan with short- and long-term use for treatment 
of  migraine and in comparison with sumatriptan. Headache 
2002; 42 Suppl 2: S93-99 [PMID: 12028325   DOI:10.1046/
j.1526-4610.42.s2.7.x]

Issue with no volume
8	 Banit DM, Kaufer H, Hartford JM. Intraoperative frozen sec-

tion analysis in revision total joint arthroplasty. Clin Orthop Relat 
Res 2002; (401): 230-238 [PMID: 12151900   DOI:10.1097/0000
3086-200208000-00026]

No volume or issue
9	 Outreach: Bringing HIV-positive individuals into care. HRSA 

Careaction 2002; 1-6 [PMID: 12154804]

Books
Personal author(s)
10	 Sherlock S, Dooley J. Diseases of  the liver and billiary system. 

9th ed. Oxford: Blackwell Sci Pub, 1993: 258-296
Chapter in a book (list all authors)
11	 Lam SK. Academic investigator’s perspectives of  medical treat-

ment for peptic ulcer. In: Swabb EA, Azabo S. Ulcer disease: 
investigation and basis for therapy. New York: Marcel Dekker, 
1991: 431-450

Author(s) and editor(s)
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
13	 Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours 

V. Proceedings of  the 5th Germ cell tumours Conference; 2001 
Sep 13-15; Leeds, UK. New York: Springer, 2002: 30-56

Conference paper
14	 Christensen S, Oppacher F. An analysis of  Koza's computa-

tional effort statistic for genetic programming. In: Foster JA, 
Lutton E, Miller J, Ryan C, Tettamanzi AG, editors. Genetic 
programming. EuroGP 2002: Proceedings of  the 5th European 
Conference on Genetic Programming; 2002 Apr 3-5; Kinsdale, 
Ireland. Berlin: Springer, 2002: 182-191

Electronic journal (list all authors)
15	 Morse SS. Factors in the emergence of  infectious diseases. 

Emerg Infect Dis serial online, 1995-01-03, cited 1996-06-05; 
1(1): 24 screens. Available from: URL: http://www.cdc.gov/
ncidod/eid/index.htm

Patent (list all authors)
16	 Pagedas AC, inventor; Ancel Surgical R&D Inc., assignee. Flex-

ible endoscopic grasping and cutting device and positioning tool 
assembly. United States patent US 20020103498. 2002 Aug 1

Statistical data
Write as mean ± SD or mean ± SE.

Statistical expression
Express t test as t (in italics), F test as F (in italics), chi square test as χ2 
(in Greek), related coefficient as r (in italics), degree of  freedom as υ (in 
Greek), sample number as n (in italics), and probability as P (in italics).
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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.

Examples for paper writing
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
Please revise your article according to the revision policies of  WJGO. 
The revised version including manuscript and high-resolution image 
figures (if  any) should be re-submited online (http://www.wjgnet.
com/1948-5204office/). The author should send the copyright 
transfer letter, responses to the reviewers, English language Grade B 
certificate (for non-native speakers of  English) and final manuscript 
checklist to wjgo@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.

Proof of financial support
For paper supported by a foundation, authors should provide a copy 
of  the document and serial number of  the foundation.

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.

Publication fee
WJGO is an international, peer-reviewed, Open-Access, online journal. 
Articles published by this journal are distributed under the terms of  
the Creative Commons Attribution Non-commercial License, which 
permits use, distribution, and reproduction in any medium, provided 
the original work is properly cited, the use is non commercial and is 
otherwise in compliance with the license. Authors of  accepted articles 
must pay a publication fee. The related standards are as follows. Publi-
cation fee: 1300 USD per article. Editorial, topic highlights, original ar-
ticles, brief  articles, book reviews and letters to the editor are published 
free of  charge.
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