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Abstract
The incidence and mortality of colorectal cancer (CRC) 
is rising rapidly in Asia. It seems that ethnicity has an 
important etiological role in CRC in Asia. However the 
incidence, anatomical distribution and mortality of CRC 
among Asian populations are not different from those in 
Western countries. There is little support by health au-
thorities for CRC screening and very low public aware-
ness of this emerging epidemic in Asia. The increasing 
rate of CRC in Asia means that we need to take action 
immediately to prevent CRC and to diagnose the dis-
ease at the early stages by introducing CRC screening 
in countries at high risk of an increasing burden of CRC.

© 2012 Baishideng. All rights reserved.
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68.htm  DOI: http://dx.doi.org/10.4251/wjgo.v4.i4.68

INTRODUCTION
With its high incidence and mortality, colorectal cancer 
(CRC) constitutes a public health burden in most in-
dustrialized countries[1]. CRC is the third most common 
cause of  cancer-related deaths globally[2]. 

Given the high incidence and mortality in Western 
populations, CRC has been extensively studied in these 
countries. The highest rates are in developed countries, 
including the United States, Canada, Australia, and north-
western Europe. A comparatively low rate is observed in 
Asian, African, and South American countries although 
incidence rates are increasing in countries that were previ-
ously considered low incidence[3].

Asia is the most populous continent with approximately 
4 billion people: 60% of  the world’s current population. 
CRC rates are rising rapidly in Asia[4]. In this editorial, we 
discuss briefly the burden of  CRC in Asia. In this issue, 
there are three topic highlights regarding CRC in Asian 
countries: first written by Moghimi-Dehkordi et al[5] gives an 
overview of  CRC survival rates and prognosis in Asia; the 
second by Maserat et al[6] concerns endoscopic electronic 
medical record and information systems as a new approach 
for improving information management in CRC preven-
tion; the third paper by Pourhoseingholi et al[7] concerns 
the necessity of  CRC screening in the Iranian population.

INCIDENCE
CRC is now the third most common malignant disease 
in both men and women in Asia[8]. Data from the Can-
cer Base of  the International Agency for Research on 
Cancer show that the incidence in many affluent Asian 
countries is similar to that in the West[9]. In Eastern Asia, 
countries such as China, Japan, South Korea and Sin-
gapore have experienced a two- to four-fold increase in 
incidence in recent decades[8]. Among ethnic groups in 
Asia, the incidence of  CRC is significantly higher among 
the Chinese[10]. According to the Chinese National Cancer 
Database of  2003, CRC was one of  three cancers with 
the most rapidly increasing incidence (together with lung 
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Online Submissions: http://www.wjgnet.com/1948-5204office
wjgo@wjgnet.com
doi:10.4251/wjgo.v4.i4.68

World J Gastrointest Oncol 2012 April 15; 4(4): 68-70
ISSN 1948-5204 (online)

© 2012 Baishideng. All rights reserved.

68WJGO|www.wjgnet.com April 15, 2012|Volume 4|Issue 4|



Pourhoseingholi MA. CRC burden in Asia

cancer and female breast cancer) in the country between 
1991 and 2005[11]. In Japan, the incidence of  CRC may 
have exceeded that of  gastric cancer[12]. A rapid increase 
in incidence of  CRC has also been reported in Taiwan[13]. 
In the Middle East, the incidence of  CRC has increased in 
Iran in recent years[14,15] and Iranian data suggest a young-
er age distribution compared to Western reports[15-17].

While the overall age-standardized rate (ASR) has in-
creased in most Asian countries in last two decades, there 
have been recent decreases in ASR in some countries, es-
pecially in the younger population[18-20]. However, data are 
lacking in countries such as India, Indonesia, and other 
countries located in the Middle East. These findings in-
dicate a rapid increase of  CRC incidence in Asia and a 
changing epidemiology which is as worrying as the rising 
incidence.

MORTALITY
The 5-year mortality for people diagnosed with CRC is 
approximately 40% although survival improves substan-
tially if  the cancer is diagnosed while it is still localized[21]. 
The mortality of  CRC has been increasing in the last de-
cade in Asian countries, with the exception of  Japan and 
Singapore[8]. The WHO Mortality Database indicates that 
colorectal-cancer mortality in Singapore has doubled in 
both men and women over the past three decades[22]. The 
National Cancer Center of  Korea reported a declining 
trend in mortality from stomach and liver cancers but a 
35% increase in colorectal-cancer mortality in both men 
and women[23]. According to data from the national mor-
tality routine reporting system in China, mortality from 
CRC has increased through recent decades[24]. National 
death statistics of  Iran reported a slight increasing trend 
for CRC mortality from 1995 to 2003, and CRC mortality 
was higher in older age and males[25,26]. 

EPIDEMIOLOGY
It seems that ethnicity has an important etiological role in 
CRC in Asia. In Singapore, where different ethnic groups 
live in the same environment, the incidence of  CRC is 
lower among the Indian and Malay populations than 
among the Chinese[10,27]. Similarly, Chinese people who 
live in Malaysia, have a significantly higher incidence of  
colon and rectal cancers than others[28].

According to the Asia Pacific Cohort Studies Col-
laboration (involving over half  a million subjects from 33 
cohort studies in the region), smoking, body mass index 
and lack of  physical activity increase the risk of  CRC[29].

The incidence, anatomical distribution and mortality 
of  CRC among Asian populations are not different from 
those in Western countries. There is a trend for proximal 
migration of  colonic polyps and flat or depressed lesions 
are not uncommon[30].

SCREENING
Facilitating access to CRC screening is an important key 

to reducing the burden of  CRC. The first guidelines for 
CRC screening were issued in 1989 by the US Preventive 
Services Task Force[31]. These guidelines were updated in 
1996 after randomized controlled trials[32-34]. 

There are three frequently used screening modalities, 
namely fecal occult blood tests (FOBT), flexible sigmoid-
oscopy (FS) and total colonoscopy, each with their ad-
vantages and disadvantages. Among these three, biennial 
guaiac-based FOBT is the only method shown in large 
randomized studies to decrease mortality[4].

The Japan Public Health Center-based Prospective 
Study group in a cohort study (with a 13-year follow-up 
involving 42 000 subjects) showed a risk reduction in ad-
vanced CRC of  almost 60% and in mortality of  30%[35].

A study to evaluate the cost-effectiveness of  FOBT, 
FS and colonoscopy in Asian countries indicated that 
FOBT is cost-effective compared to FS or colonoscopy 
for CRC screening in average-risk individuals aged from 
50 to 80 years[36].

In most Asian countries, national healthcare systems 
and health insurance cover only a minority of  people. So, 
access to healthcare facilities is limited in many rural areas 
and communities of  low socio-economic status[8]. 

There is little health authority support for CRC 
screening and very low public awareness of  this emerging 
epidemic in Asia. Therefore Sequential FOBT to select 
high-risk individuals for further investigation is probably 
the only viable option for most Asian countries[4]. 

The increasing rate of  CRC in Asia means that we 
need to take action immediately to prevent CRC and to 
diagnose the disease at the early stages. The cost-effec-
tiveness of  screening programs must be assessed in each 
individual country and research should be done to eluci-
date the epidemiology, genetic and environmental factors 
in the development of  CRC.
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Abstract
Colorectal cancer is a rapidly rising trend in Asia. The 
incidence in many Asian countries is on par with the 
West. Several studies have provided data regarding the 
survival of patients with colorectal cancer. In Asia, the 
overall cure rate of colorectal cancer has not improved 
dramatically in the last decade, 5-year survival remain-
ing at approximately 60%. Colorectal cancer survival 
time has increased in recent years, but mortality rate 
remains high. Although studies have determined a 
number of factors that can predict survival of patients 
after diagnosis, life expectancy has not been increased 
dramatically. It seems that among the prognostic fac-
tors explored so far, the most important are those that 
relate to early diagnosis of cancer. Primary detection is 
feasible since efficient screening modalities are avail-
able. Colonoscopic surveillance is needed, especially in 
subjects at higher risk. 
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INTRODUCTION
Colorectal cancer is the fourth most common cancer in 
men and the third most common in women worldwide. 
It accounts for an estimated 1.2 million new cancer cases 
and over 630 000 cancer deaths per year, almost 8% of  
all cancer deaths[1,2]. Colorectal cancer has become an im-
portant problem in Asian countries[3-7]. Reports from the 
World Health Organization (WHO) data set and from in-
dividual countries or cities in Asia show that the incidence 
of  CRC is rising rapidly rising in regions within countries 
such as China, Japan, South Korea and Singapore[7-10]. 
These countries, have experienced a 2-4-fold increase in 
the incidence of  colorectal cancer during the past few 
decades[11]. The overall prevalence of  advanced colorectal 
neoplasm in asymptomatic Asians was also found to be 
comparable with other developed countries[12].

In recent decades, claims have been made of  numer-
ous variables being related to survival. The extent of  
bowel wall penetration, lymph node metastases, distant 
metastases, tumor differentiation and tumor stage have 
been regarded as factors of  the utmost prognostic impor-
tance; and they have been the basis of  most staging sys-
tems[13-27]. Despite numerous attempts to detect cancer at 
an early stage, the overall long-term outcome of  patients 
curatively resected has not significantly changed in the 
last decade, the 5-year survival rate being approximately 
60 percent. More than half  of  colorectal adenocarcino-
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mas are still diagnosed only when the disease involves 
regional or distant structures[22].

Many studies have been performed, using univariate 
and multivariate methods to define the prognostic signifi-
cance of  various clinical and pathologic factors[13-21,23-33]. 
However, the accurate determination of  prognostic 
factors for colorectal cancer remains a problem. The 
present study considered a number of  clinical studies on 
significant factors that can predict patient outcome. We 
report the results of  some previous studies focused on 
colorectal cancer and review the literature concerning 
estimation of  survival rates and evaluation of  clinical and 
pathologic prognostic parameters, with an emphasis on 
Asian countries. Relevant articles, in which univariate and 
multivariate analyses were used, were selected, and results 
are discussed.

SURVIVAL ANALYSIS
Several studies have provided data regarding the survival 
of  patients with colorectal cancer. In Asia, the overall 
cure rate of  colorectal cancer has not improved dramati-
cally in the last decade in Asia, 5-year survival remaining 
at approximately 60%. While the highest survival rates 
were found in China, the lowest rate was reported in 
India (Figure 1)[21,24,34-40]. The 5-year survival for persons 
with colorectal cancer is 64% in the United States. If  
the disease is detected at an early stage, the 5-year sur-
vival rate increases to 90%. However, because of  lack 
of  screening programs in many countries, only 39% of  
colorectal cancers are diagnosed at this stage. From 1982 
to 1992, relative survival rates for patients diagnosed with 
colorectal cancer in five developing countries, comprising 
China, Cuba, India, the Philippines, and Thailand, was 
estimated at between 28 to 42%[1]. A report from Korea 
indicated that the 5-year survival rates were 62.1%[41]. In 
China, the overall 5-year post-operative survival rate was 
60.8% in colorectal cancer patients, 62.3% in colonic 
cancer and 59.3% in rectal cancer. Another Chinese study 
reported an overall 5-year survival rate of  66.3%[34]. Vari-
ous research studies from Iran have indicated the 5-year 
survival rates of  colorectal cancer were 47%[35], 41%[36] 
and 61%[21], respectively. 

According to one Japanese study, the overall 5-year 
survival rate was 61.4%[42]. The overall 5-year survival 
rate for colorectal cancer patients was 34.3%, lower 
than in either other Asian or Western countries[24]. How-
ever, results from Bombay, India indicated the lowest 
overall 5-year survival rates for colon and rectal cancer 
(31.2%)[43,44]. Data on this issue are scant in countries 
including Indonesia, Malaysia, Taiwan, and in Arab coun-
tries. In total, it seems that 5-year overall survival rates 
of  colorectal cancer patients differ between Eastern and 
Western Asia. While the overall survival rates for colorec-
tal cancer in South-West Asia were relatively lower than in 
US and European countries, in East Asia, rates are similar 
to those of  Western communities. The main reason for 
the lack of  progress is that currently a significant propor-

tion of  patients are diagnosed at later stages of  disease 
or patients with seemingly localized tumor already have 
undetectable metastasis, mostly in the liver. To improve 
survival rates, in addition to earlier detection, more ag-
gressive (adjuvant) treatment of  high risk patients would 
be a rational strategy. This requires development of  new 
therapeutic procedures, as well as reliable stratification of  
patients according to high risk or low risk for recurrent 
disease. In recent years, many attempts have been made 
to improve the prediction of  final outcome.

PROGNOSTIC FACTORS
The prognostic factors for colorectal cancer were deter-
mined in various studies by both univariate (Kaplan-Meier) 
and multivariate (Cox proportional hazards model) meth-
ods. The most important independent prognostic factors 
related to survival of  patients was determined by Cox 
models. Prognostic factors could be categorized as either 
demographic factors or pathological and clinical factors. 
In order to better compare the findings of  various stud-
ies from different areas, the most important results are 
shown in Table 1[21,24,35,36,41-43,45,46].

Demographic factors
For a long time, prediction of  patient outcome was at-
tempted either by identification of  patient attributes (age 
and sex) or from macroscopically evident tumor features. 
More recently, studies using multivariate analysis have 
clarified the prognostic role of  clinical parameters. Patient 
gender has been extensively evaluated although in the 
majority of  studies this was of  no significance in predict-
ing survival independently of  other factors[14,19-21,24,25,35,38].

In the literature, results concerning patient age are 
even more diverse. In a number of  studies[15,18,21,25,26], this 
parameter was not found to be an independent prognos-
tic variable. However, in other reports[14,20,35,36], age did 
seem to play a role, predicting a poorer survival rate for 
older patients than younger ones.

Pathologic and clinical factors
Pathological evaluation is a critical component in the 
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Figure 1  Overall 5-year survival of colorectal cancer in Asian coun-
tries[21,24,34-40].
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management of  patients with colorectal cancer. From ini
tial diagnosis through definitive treatment, pathological 
assessment of  a resected colorectal cancer is still consid-
ered the most accurate method of  assessing the tumor-
related features that determine postoperative outcome.

Different clinico-pathological prognostic factors have 
been proposed: location of  the tumor[21,22,26,27,35,38], depth 
of  tumor invasion[32,37,40], tumor stage[32,47], differentia-
tion of  tumor[20,21,48], surgical procedure[15,25], pathological 
type[25,48], tumor size[21,48-50], lymph node metastasis[21,51,52] 
and distant metastasis[15,25,48]. The site of  the tumor has 
been investigated as a possible prognostic factor. Patients 
with colon cancer are considered to have a better survival 
than those with rectal cancer. In previous studies distal 
location and advanced stage of  tumor were determined 
as independent prognostic factors for survival of  patients 
with colorectal cancer. Several analyses confirmed the vital 
importance of  tumor stage, as reflected in Dukes or TNM 
classification, in predicting survival. However, in the vast 
majority of  studies documenting the prognostic power of  
tumor grade the number of  grades has been reduced. 

Although various studies have determined a number 
of  factors that could predict survival of  patients after 
diagnosis, life expectancy has not increased drastically. 
The review of  the results from different reports shown 
in Table 1 supports the thesis that the pathological and 
clinical features of  the disease may be better determinants 
for prognosis in colorectal cancer patients. It seems that 
among all the prognostic factors explored to date, the 
most important are those related to early diagnosis. Early 
detection or secondary prevention of  cancer is increas-
ingly important for the control of  certain malignant dis-

eases like colorectal cancer. CRC is more common in the 
elderly, although approximately 43 percent of  colorectal 
cancer in Iran occurs before 50 years of  age[53]. It is well 
established that colorectal cancer is one of  those can-
cers that can largely be prevented by the early detection 
and removal of  adenomatous polyps[54,55], and survival 
is therefore significantly better when colorectal cancer 
is diagnosed while still localized. Screening strategies 
are needed for early detection of  colon adenomas and 
colorectal cancer. 

CONCLUSION
In summary, colorectal cancer is a rapidly rising trend in 
Asia. The incidence in many Asian countries is in fact on 
a par with the West. Colorectal cancer survival time has 
increased in the past decades, but mortality rate remains 
high. Primary detection is feasible since efficient screen-
ing modalities are available. Colonoscopic surveillance is 
needed, especially in subjects at higher risk. 
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Abstract
Digestive endoscopy is currently the main diagnostic 
procedure for investigation of the digestive tract when 
a digestive disease is suspected. The use of computers 
and electronic medical records for the management of 
endoscopic data are an important key to improving en-
doscopy unit efficiency and productivity. This technolo-
gy supports optimal program operation, monitoring and 
evaluation colorectal cancer screening. This article is a 
comprehensive survey of endoscopic electronic medical 
records and information systems. Computerized clini-
cal records have the capability of identifying patients 
due for screening and to calculate baseline rates of 
colorectal cancer screening by patient characteristics 
and by primary care physician and practice group. This 
paper describes data flow in the endoscopy unit, the 
minimum data set of colorectal cancer and key features 
of endoscopic electronic medical record. In addition, 
the researchers state standards in different aspects, 
especially terminology standards and interoperability 
standards for image and text. 
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INTRODUCTION
The concept of  the computerized endoscopic medical 
record (CEMR) or endoscopic electronic medical record 
systems (EEMR) has existed since the development of  
the endoscope[1,2] and a substantial amount of  work has 
been done for more than a decade in the design and 
development of  endoscopic databases and application 
software[3-13]. Electronic medical records have been devel-
oped to modernize procedural information management 
in the endoscopy unit[14]. The advantage of  the CEMR is 
that it is possible to search any database created, perform 
statistical analysis and avoid the need for hand-written or 
typed reports[11]. There is a growing recognition of  the 
need to base cancer control policies on accurate, detailed 
and timely information on cancer management and out-
comes. With the development of  the National Cancer 
Control program, it is obvious that an integrated cancer 
information system, incorporating a national cancer da-
taset, is needed to provide detailed timely and consistent 
information across the country. This would ensure that 
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the care received by cancer patients is consistent and con-
forms to national guidelines, that information on trends 
in incidence, survival and mortality is readily available for 
planning and evaluation and that inequality in the delivery 
or outcome of  services is quickly identified. EEMR not 
only have great potential to contribute to advantages such 
as better quality and safety in endoscopy and increased 
productivity due to automated data entry and report gen-
eration, but also aid in clinical research and education by 
recording complete and accurate data. It has repeatedly 
been reported in studies that structured reports are supe-
rior to free-text reports in endoscopy as they offer a built-
in quality control into the report by specifying the terms 
to be used together unambiguously with their attributes 
and values[13-19]. 

APPLICABLE FEATURE OF THE EEMR 
SYSTEM
In the last decade, the introduction of  electronic endo-
scopes in the daily practice of  digestive endoscopy has 
dramatically increased the possibilities of  document-
ing endoscopic procedures with high quality pictures. 
Combined with computers, the electronic endoscopes 
constitute actual “endoscopic workstations”[11]. Available 
features of  CEMR include: (1) patient scheduling: multi-
user configurable; (2) patient monitoring: vital signs, pulse 
oximetry; (3) procedural coding: pre-procedural diagnosis, 
current procedure terminology (CPT) and ICD; (4) report 
generation: endoscopic record with images; (5) pathol-
ogy interface and tracking; (6) discharge planning; (7) 
correspondence and networkable; (8) billing: automated 
billing for insurance; (9) quality assurance; (10) instrument 
tracking, usage and maintenance; (11) inventory control 
for pharmaceutical and supplies; (12) practice manage-
ment; (13) clinical investigations; (14) risk management: 
completeness of  documentation; (15) image management; 
(16) video clip management; (17) remote access internet; 
(18) patient education material; (19) searchable fields; (20) 
nursing note module; and (21) office note module[1,14].

Patient scheduling systems normally allow the user 
to enter essential information. The user may customize 
lists of  frequently used descriptors (e.g., procedure types, 
referring physicians and performing physicians).

Patient monitoring may be entered into the endo-
scopic record manually or in an automated process. The 
ability to generate a natural language report diminishes 
with increasing complexity of  the report. All report gen-
erators are capable of  generating standardized negative 
examinations. Procedure related medications may be en-
tered using a menu, “default” or free text.

Procedural findings are usually taken from a custom-
izable list. Free text entries are usually allowed but weaken 
the utility of  the database.

Some systems use a graphical display of  the GI tract 
to input and/or report the findings. CEMR systems are 
capable of  generating discharge instructions, physician 
recommendations and correspondence that may be print-
ed or distributed electronically (e.g., fax and e-mail).

Most CEMR systems can report CPT codes. How-
ever, certain systems may be unable to adjust the CPT 
code if  the actual procedure performed differs from the 
planned procedure. Diagnostic ICD code may be gener-
ated automatically or manually selected. 

Quality assurance can be performed using CEMR by 
identifying immediate complications and sentinel events 
(e.g., oxygen desaturation, use of  supplemental oxygen or 
use of  reversal agents). However, data regarding delayed 
complications and procedural outcomes may be limited 
by the lack of  follow-up information. CEMR can monitor 
instrument usage and endoscopy unit inventory[14]. Other 
features, such as automated follow-up and endoscopy unit 
statistics, may streamline practice management[20].

REQUIREMENTS OF STANDARD EEMR 
Minimum standard terminology and standard data flow 
Although modern computing and communication tech-
nology holds great promise, its role in medicine has been 
limited by the absence of  lexical and data exchange stan-
dards[18]. Furthermore, endoscopy reports have suffered 
from a lack of  uniform terminology and content. The 
CEMR has evolved an increasing need for documenta-
tion of  gastrointestinal procedures[14]. Standard endoscopy 
record flow is illustrated in Figure 1. The Minimal stan-
dard terminology (MST) is the result of  a global effort to 
establish a common structure and vocabulary for electron-
ic endoscopic reports[18]. Hierarchy of  minimum standard 
terminology and examples of  general data element in 
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endoscopy are illustrated in Figure 2 and Table 1. This 
flow data contain elements to describe: (1) reasons for 
performing an endoscopy, although a list of  “Indications” 
is available in many countries and is intended as a means 
of  assessing the relevance and necessity for an endoscopic 
examination. This list was devised on the basis of  the 
appropriateness of  an individual examination. While ap-
preciating the reasons behind this decision, the committee 
felt that it was more important to record why a particular 
examination had been undertaken rather than instruct us-
ers when an examination was acceptable. “Reasons for” 
have, therefore, been divided into: (a) symptoms: to allow 
a user to record the symptoms for which an endoscopic 
examination is required. This is particularly important 
when a disease is difficult to define; (b) diseases: this lists 
the common diseases for which an endoscopic examina-

tion may be required. These can be qualified by “Suspected 
…”, “For exclusion of  …”, “For follow-up of  …” or 
“For therapy of  …”; (c) assessment of: this category was 
introduced in the “Reasons for” list in order to allow the 
recording of  examinations performed to evaluate the 
status of  a part of  the GI tract before or after a surgical 
procedure; and (d) diagnostic sampling: this was included 
as a “Reason for” as it was recognized that some exami-
nations may be performed only to collect a sample; (2) 
endoscopic findings; and (3) endoscopic diagnosis: at the 
end of  the list of  terms for each examination, a diagnostic 
list appears. This indicates a diagnosis that the endoscopist 
feels is most likely on the basis of  macroscopic findings. 
This is not necessarily the final diagnosis, which takes into 
account the findings of  any additional procedures per-
formed, such as biopsy/cytology. The diagnostic list has 
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Table 1  Examples of general data element in endoscopy

Elements Example

Headings: Type of observation Excavated Lesion
Term: Observation Ulcer
Attribute: Characteristics of the term that 
expands the observation

Size

Attribute value: Defined characteristics Size in mm
Anatomical concept: region + site + epicenter + 
locus

Regions (e.g., stomach, colon), sites (e.g., antrum, fundus), epicenters (e.g., extrinsic, intralumenal, 
wall), and loci (e.g., lumen, contents, mucosa)

Findings Normal: Should be used if the organ has been examined entirely and everything is normal in it
Lumen: Contains all terms regarding an abnormality of the size of the organ, any deformity, 
compression and the evidence of previous surgery
Contents: Terms describing the presence of various materials within the organ
Mucosa: Terms describing patterns of the mucosa that are mainly diffuse and which may involve 
all the mucosa of one limited area. These terms are not applicable to individual lesions
Flat lesions: Terms to be used for individual lesions which remain in the plane of the mucosa
Protruding lesions: Terms to be applied to lesions growing above the plane of the mucosa
Excavated lesions: Terms to be applied to lesions where the surface is beneath the plane of mucosa

Therapy: intervention related to observation 
(coding from SNOMED or Clinical LOINC 
or ICD databases)

Biopsy

Anatomical concept
Attribute
Attribute value

Endoscopic observation

Findings TherapyDiagnosis

Heading

Term

Reasons for examination characteristics

Symptoms
Diseases
Assessment
Therapeutic proc.

Morphology
Functional
Anatomical observation (upper 
GI endoscopy, colonoscopy, 
cholangiopancretography)
Attribute
Attribute value

Anatomical concept
Attribute
Attribute value

Figure 2  Hierarchy of minimum standard terminology.
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been split into two parts: (a) main diagnoses ordered by 
expected prevalence; and (b) other (rarer) diagnoses listed 
alphabetically. The decision as to which list a particular 
diagnosis appears is based on the expected frequency of  
this finding in a European context. This “diagnosis” could 
be used to implement a “conclusion” field within any 
report generated based on a synthesis of  all of  the find-
ings recorded. This is particularly true when a number of  
different lesions are described, such as in inflammatory 
bowel diseases at colonoscopy. It is also recommended 
that it should be possible to record a “negative conclu-
sion” as well as a positive one. It is often just as important 
to record when a feature is not present as it is to describe 
it, e.g., failure to find any sign of  bleeding when a patient 
presents with an apparent gastrointestinal bleed. It is sug-
gested that it should be possible to qualify a diagnosis by 
“certain”, “suspected”, “probably not present” and “defi-
nitely excluded”.

Using these standards can overcome a lack of  interop-
erability between colorectal cancer databanks at national 
and international level. Standard data elements can be 
used in their databases. Core datasets for colorectal can-
cer are: (1) macroscopic; (2) site of  tumor; (3) maximum 
tumor diameter; (4) distance to the near nearer end resec-
tion margin; (5) tumor perforation; (6) relationship of  rec-
tal tumors to the potential reflection; (7) microscopic; (8) 
histological type; (9) histological differentiation; (10) maxi-
mum extent of  local invasion (pT stage); (11) lymph node 
status; (12) extramural venous invasion; (13) evidence of  
regression following therapy; (14) histologically confirmed 
distant metastases; (15) background abnormalities; (16) 
other; (17) TNM stage; (18) Dukes stage; (19) complete-
ness; and (20) SNOMED (Systematized nomenclature of  
medicine clinical terms) codes[21].

Standard reporting 
The widespread use of  gastrointestinal endoscopy for di-
agnosis and treatment requires effective, standardized re-
port systems[22]. Standardization of  the endoscopic report 
is a key issue for future research in the field of  digestive 
endoscopy[11]. Report generators should provide essential 
information, including patient identifier, physician identi-
fier, date of  procedure, relevant medical history, proce-
dure type, medications, indication for procedure, extent 
of  procedure, limitations of  examination, findings, tissue 
acquired, adverse events, final diagnosis, results of  thera-
peutic interventions, notation if  images were acquired, 
complications and disposition[14]. The central role of  the 
EEMR continues to be generation of  the endoscopy pro-
cedure report[1]. Standard endoscopy report data element 
is illustrated in Table 2. 

Standard for telecommunications (Nomenclature, 
coding, data and image interchange standard)
Nomenclature standard: Vague and insignificant forms 
of  speech and abuse of  language have passed for myster-
ies of  science for so long, and hard and misapplied words 
with little or no meaning have, by prescription, been be 
taken for deep learning and height of  speculation, that it 

will not be easy to persuade either those who speak them 
or those who hear them, that they are but the covers of  
ignorance and hindrance of  true knowledge. The impor-
tance of  precise language in medicine cannot be over-
estimated. All medical activity arises from the ability to 
observe and communicate intelligibly. Endoscopists view 
the GI tract and create text and images that reflect their 
observations and transmit this information to others who 
are also involved in the care of  the patient. The increas-
ing fragmentation of  care, pressure for increased produc-
tivity and lack of  rapid access to the patients’ clinical re-
ports make effective automation crucial to the future of  
medicine[18]. SNOMED is a system of  standardized medi-
cal terminology. SNOMED Clinical Terms® or SNOMED 
CT is a comprehensive computerized clinical terminology 
covering clinical data for diseases, clinical findings and 
procedures. It is a “comprehensive and precise clinical 
reference terminology that provides unsurpassed clini-
cal content and expressivity for clinical documentation 
and reporting”. It allows a consistent way to index, store, 
retrieve and aggregate clinical data across specialties and 
sites of  care. It also helps structure and computerizes the 
medical record, reducing the variability in the way data is 
captured, encoded and used for clinical care of  patients 
and research. SNOMED created a common clinical 
language that is a necessary element of  a health care in-
formation infrastructure[23]. The goal of  SNOMED is to 
create a comprehensive nomenclature for indexing the 
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Table 2  Elements of an endoscopic report

Patient name
Address
Date of birth
Sex
SSN
Patient ID (internal)
Telephone No. (home)
Telephone No. (work)
Study date (date of procedure)
Study time
Study type (type of procedure)
Referring physician
Endoscopist (procedure MD)
Endoscopic instrument
Anesthesia status
Medication
Reason for examination
Indication
Anatomic extent of examination
Limitation of examination
Complication
Finding
Site
Term
Attribute
Attribute value
Therapeutic procedure
Diagnostic impression
Diagnostic impression IC9 code
Pathologic result
Final diagnosis
Final diagnosis ICD9 code
Recommendation
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entire medical record, including signs, symptoms, diagno-
sis and procedures. SNOMED contains 156 602 unique 
concepts that, when linked to the MST, would permit 
endoscopic records to be automatically cross-indexed to 
other parts of  the medical record[18].

Coding standard (ICD, CPT, logical observation iden-
tifier names and codes): In the course of  creating an 
endoscopic report and submitting a claim for reimburse-
ment, practitioners are required to classify the endoscopy 
according to coding systems: CPT and ICD. At the end 
of  each procedure, the endoscopist must select a CPT 
code that indicates what was done and an ICD code that 
defines the indication for the procedure and what was 
found. Automation of  these processes would improve 
the accuracy of  the codes[18]. Different fields that need a 
specific code in endoscopic information systems are illus-
trated in Table 3.

Logical observation identifier names and codes (LOINC) 
is one of  therapy coding in EEMR[24]. The LOINC data-
base provides a set of  universal names and ID codes for 
identifying laboratory and clinical observations[25]. They 
are mainly intended to identify the test results. LOINC 
was developed to facilitate the electronic transmission of  
laboratory results to hospital, physician, third party pay-
ers and other users of  laboratory data. Each record in 
the LOINC database identifies a clinical observation and 
contains a formal six-part name and identifying code with 
a check digit, synonyms and other useful information[26]. 

Standard of  interface of  data and image (health level 7, 
Digital Imaging and Communications in Medicine): 
EEMRs can also be configured to interface promptly 
with a hospital electronic medical record systems (EMR), 
usually via standard technical compatibilities, such as 
health level 7 (HL7)[1]. HL7 is one of  several American 
National Standards Institute-accredited Standards De-
veloping Organizations (SDOs) operating in the health 
care arena. Most SDOs produce standards (sometimes 
called specifications or protocols) for a particular health 
care domain such as pharmacy, medical devices, imaging 
or insurance (claims processing) transactions. The HL7 
domain is clinical and administrative data. HL7 devel-
ops specifications; the most widely used is a messaging 

standard that enables disparate health care applications 
to exchange key sets of  clinical and administrative data 
(California Office of  HIPPA implementation, 2008). 

The advent of  the video endoscope has revolution-
ized the practice of  gastrointestinal endoscopy[27]. Im-
ages are critical components of  the clinical record. Since 
the 1970s, when digital images first became widely used 
in clinical practice (with routine use of  computerized 
tomography), there has been an ever-increasing need 
for a generic image-file format and exchange protocol 
to enable interchange of  diagnostic images and related 
information in electronic form. The Digital Imaging and 
Communications in Medicine (DICOM) standard was 
developed by the American College of  Radiology and the 
National Electrical Manufacturers Association to meet 
this need. DICOM is a set of  engineering specifications 
for a generic image file format, a network image-inter-
change protocol and an explicit semantic data model for 
images and related information. The DICOM standard 
has been very favorably received by industry and pro-
fessional organizations. Since publication of  DICOM 
in 1993, digital image management systems enabled by 
DICOM interfaces have been widely implemented in 
radiology. Images from a variety of  sources (video, fluo-
roscopy and US) should be DICOM compatible and can 
often be stored in the EEMR with easy export to other 
sources[28]. 

NETWORKABILITY EEMR WITH OTHER 
INFORMATION SYSTEM
Network connectivity (e.g., LAN, WAN) is available with 
many of  these endoscopic medical record systems, al-
lowing sharing of  information with other health care 
systems. The ability to table interface with other clinical 
systems may enhance exchange of  endoscopic informa-
tion[14]. Newer functions include interfaces with hospital-
wide EMR and pathology databases, improved communi-
cation with referring physicians through automated faxes 
or e-mail, and internet access to allow clinicians secure 
remote connections[20]. During the procedure, some sys-
tems allow automatic transfer of  data from the patient’s 
vital sign monitor to the EEMR[14].

COLORECTAL CANCER PREVENTION 
AND ELECTRONIC RECORD
Colorectal cancer is over 90% preventable. Screening of  
this disease is key for detecting and preventing colorec-
tal cancer. New technologies enhance colorectal cancer 
screening. Electronic technology can effectively reduce 
mortality and increase successful treatment by evidence 
- based screening. Applications of  this technology were 
developed to handle data entry, reporting, telecommuni-
cations and data sharing. Furthermore, health informatics 
is cost efficient for patient management and facilitates 
data access in any time and any place[29].
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Table 3  Different fields that need a specific code in endo-
scopic information systems

Reason for endoscopy
Medication use
Sedation and medication during endoscopy
Preparation
Procedure for investigation
Endoscopic diagnosis/findings
Therapeutic and diagnostic interventions
Histology results
Therapy started
Advice to referring doctor
Complications
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CONCLUSION
EEMR has the key role to greatly increase the efficiency 
of  both the endoscopist and the entire endoscopy unit. 
It decreases duplication of  procedures and increases the 
utility of  databases for clinical research and education 
purposes. Current features of  EEMR can improve patient 
care and reduce the cost of  procedures. Capabilities of  
this innovation in information management of  preproce-
dure, intraprocedure and postprocedure data can reduce 
duplication of  documentation and reduce total patient 
time in the endoscopy center. Standard EEMR has the 
capability of  sharing and integrating information among 
the many stakeholders involved in EEMR, such as par-
ticipant, family physician, specialist, hospitals, laboratories 
and pharmacist. Application of  endoscopic standard in 
this technology can be used to improve the quality of  
endoscopic reporting by integrating images and text, cre-
ating large image bases and facilitating clinical research 
by use of  a common lexicon. The minimum datasets for 
reporting tumors are used in the system of  standard set-
ting, data collection, audit and feedback for those involv-
ing in caring for these patients. This technology provides 
minimum datasets for reporting colorectal cancer status 
and other gastrointestinal cancers. This tool facilitates 
data access and applications of  this technology are cost 
efficient for patient management, health care organization 
management, documentation management and material 
management in the field of  colorectal cancer. Electronic 
technology decreases errors of  reporting and duplication 
in endoscopy activities and health care provider access to 
comprehensive information for decision making.
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Abstract
Colorectal cancer (CRC) is now the third most common 
cause of cancer-related deaths in the world. According 
to the Iranian Annual National Cancer Registration Re-
port, CRC is the third most common cancer in Iranian 
women and fifth in men. The incidence of CRC has 
increased during the last 25 years. CRC screening is 
an efficient way to reduce the burden of CRC through 
detection of precursor lesions of cancer or early stage 
cancer. Iran may benefit even more from screening 
programs. According to recent studies, the prevalence 
of colorectal adenoma in first degree relatives of pa-
tients diagnosed with CRC is significantly higher than in 
the average risk population. So, appropriate screening 
strategies, especially in relatives of patients, should be 
considered as the first step of CRC screening in Iran. 
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Cancer is the third most common cause of  death in Iran[1]. 
Gastrointestinal cancers are the most frequent cancer 
among Iranian males and second to breast cancer among 
females[2]. 

Colorectal cancer (CRC) is a public health burden in 
most industrialized countries[3] and is now the third most 
common cause of  cancer-related deaths in the world[4]. 
According to the Iranian annual national Cancer Registra-
tion Report, CRC is the third most common cancer in Ira-
nain women and fifth in men. The incidence of  CRC has 
increased during the last 25 years[5]. Iranian data suggest a 
younger age distribution for CRC compared to Western 
reports[5-7]. 

CRC screening is an efficient way to reduce the bur-
den of  CRC through detection of  precursor lesions of  
cancer or early stage cancer. The 5-year survival rate of  
CRC diagnosed early was reported to be around 90%[8,9]. 
The overall mortality rate of  CRC was reduced by 16%, 
12 to 18 years after the beginning of  cancer screening[10], 
and the mortality rate of  persons aged 50 to 75 years was 
also found to be reduced[11].

Screening guidelines recommend that average risk in-
dividuals initiate CRC screening at age 50 years[12,13], while 
high-risk individuals should obtain screening earlier[8,12]. 

Most cases of  CRC (around 80%) are probably caused 
by environmental factors although in up to 5% of  all CRCs, 
genetic factors play a dominant role[14,15]. The most com-
mon hereditary syndromes are Lynch syndrome (heredi-
tary nonpolyposis CRC), familial adenomatous polyposis 
and MUTYH-associated polyposis[16]. So, individuals with 
a personal or family history of  CRC[12], history of  pol-
yps[8,12], Crohn’s disease or ulcerative colitis[17] are at high 
risk. 
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Iran, because of  its demographic characteristics, may 
benefit even more from screening programs. The distri-
bution of  CRC has shifted towards lower age groups and, 
half  of  Iranian CRC patients are currently aged less than 
50 years of  age[7].

Although the facts mentioned above, suggest that 
implementation of  screening and surveillance programs 
should be highly beneficial, the necessity of  conducting 
such programs and the exact methods for performing 
them should be more thoroughly investigated.

Initially, the epidemiology of  CRC and adenomatous 
polyps can be determined according to data banks, regis-
try systems and research studies. Then, measures should 
be taken to determine the high risk groups for CRC 
in order to promote early diagnosis. However, actions 
should not be confined to determining vulnerable groups 
and all groups of  people who might benefit from screen-
ing should be included in programs and the cost-benefit 
estimated[18].

In an unmatched case control study conducted in 
our research center, a significant positive correlation 
was found between the number of  affected relatives per 
family and the risk of  CRC, which increased nearly three-
fold[19]. Another study based on colonoscopy screening 
showed that the prevalence of  colorectal adenoma and 
precancerous lesions in first degree relatives of  patients 
diagnosed with CRC is significantly higher than in the av-
erage risk population[20].

It remains to be determined which method of  screen-
ing yields a better outcome. Randomized and non-
randomized studies are needed to assess the efficacy of  
screening programs. However, reaching a consensus in 
this regard may take a long time. So, in the meantime, 
implementation of  CRC screening programs will be a 
matter of  moral decision-making instead of  being based 
on current data. 

The prevalence of  disease, its hygienic burden, ap-
plicability of  screening programs and the possibility of  
early diagnosis, demographic characteristics of  the popu-
lation, availability of  treatment modalities for patients 
with positive screening tests and finally, the cost-benefit 
of  the whole procedure will determine whether or not a 
program should be conducted.

In conclusion, appropriate screening strategies espe-
cially in relatives of  patients should be considered as the 
first step in CRC screening in Iran. 
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Abstract
AIM: To evaluate the oncological outcomes of trans-
anal local excision and the need for immediate conven-
tional reoperation in the treatment of patients with high 
risk T1 rectal cancers. 

METHODS: Twenty five high risk T1 rectal cancers 
treated by transanal local excision at the Guangdong 
General Hospital were analyzed retrospectively. Twelve 
patients received transanal local excision and 13 pa-
tients underwent subsequent immediate surgical rescue 
after transanal local excision within 4 wk. Differences 
in the local recurrence rates and 5-year overall survival 
rates between the two groups were analyzed. The 
prognostic value of immediate conventional reoperation 
for high risk T1 rectal cancers was also evaluated. 

RESULTS: The median follow-up period was 62 mo. 
The local recurrence rates after transanal local excision 

for high risk T1 rectal cancer were 50%. By immediate 
conventional reoperation, the local recurrence rates 
were significantly reduced to 7.7%. The difference be-
tween these two groups was statistically significant (P = 
0.030). Kaplan-Meier survival analysis showed a trend 
for decreased 5-year overall survival rates for patients 
treated by transanal local excision compared with im-
mediate conventional reoperation (63% vs  89%). 

CONCLUSION: Transanal local excision cannot be con-
sidered sufficient treatment for patients with high risk 
T1 rectal cancers. Immediate conventional reoperation 
should be performed if the pathology of the local exci-
sion is high risk.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION
With en bloc excision of  the primary tumor and mesorectal 
lymph nodes, the abdominoperineal resection and low an-
terior resection have been considered as the gold standard 
treatments for rectal cancers because these operations led 
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to excellent oncological outcomes with a significant de-
crease in local recurrence and a trend for improved overall 
survival[1-4]. However, the main disadvantages of  these 
radical procedures include significant mortality and mor-
bidity, as well as the necessity of  permanent colostomy 
that may not be warranted for early rectal cancers which 
may be treated with local excision[5,6]. With less intraopera-
tive blood loss[7], shorter length of  hospital stay[8,9], lower 
postoperative mortality and morbidity[10,11], excellent main-
tenance of  function[12,13] and avoidance of  permanent 
colostomy[14,15], the benefits of  local excision compared 
to radical surgery are significant. However, local excision 
carries the unavoidable risk of  leaving untreated potential 
disease in the mesorectum and cannot provide adequate 
nodal staging because mesorectal lymph nodes are not re-
moved and are therefore not pathologically assessed. 

Selecting appropriate patients who can be treated by 
local excision without compromising oncological out-
comes is a prerequisite for accepting local excision as a cu-
rative therapy. However, specific patient selection criteria 
remain incompletely defined. The role of  local excision 
as a curative therapy in the treatment of  patients with T1 

rectal cancers is still controversial[16-18]. There is increasing 
evidence to suggest that local excision should be restricted 
to patients with low risk T1 rectal cancers[5,6,11,19]. In these 
strictly selected patients, local excision may be an accept-
able alternative with equivalent oncological outcomes to 
radical surgery. In the treatment of  patients with high risk 
T1 rectal cancers, the oncological adequacy of  local exci-
sion has not been universally accepted and the efficacy of  
immediate conventional reoperation after local excision 
remains unclear. Therefore, the main objectives of  this 
study were to evaluate the oncological outcomes of  trans-
anal local excision and the need for immediate surgical 
rescue in the treatment of  patients with high risk T1 rectal 
cancers. 

MATERIALS AND METHODS
Data of  25 patients with high risk T1 rectal cancers 
treated by transanal local excision were analyzed retro-
spectively. There were 14 men and 11 women, ranging in 
age from 43 to 87 years, with a median age of  63 years. 
The lesions were located 2-7 cm from the anal verge, 
with a median distance of  4 cm. The median tumor di-
ameter was 3 (1-5) cm (Table 1). Immediate conventional 
reoperation (abdominoperineal resection or low anterior 
resection) was recommended for patients with high risk 
T1 rectal cancers. Therefore, 13 patients underwent subse-
quent surgical rescue after transanal local excision within 
4 wk. However, 5 patients (4 patients were classified ASA 
score Ⅳ and 1 patient ASA score Ⅴ) were unable to tol-
erate radical resection due to medical comorbidities and 7 
patients would have required abdominoperineal resection 
but were opposed to permanent colostomy. These 12 pa-
tients only received transanal local excision. Thus, patients 
were divided into two groups: Group A (immediate con-
ventional reoperation after transanal local excision) and 

Group B (transanal local excision). There were no signifi-
cant differences according to age, gender, tumor location 
and tumor diameter between the two groups. 

In this study, preoperative assessment included digital 
rectal examination, proctoscopy, chest X-ray, abdominal 
computed tomography (CT) scan, endorectal ultrasound 
(ERUS) and measurement of  serum carcinoembryonic 
antigen (CEA) levels. ERUS was performed preopera-
tively in all the patients to assess the invasion depth and 
lymph node status. Abdominal CT scan was used to ex-
clude distant metastases. The clinical stage of  the tumors 
was Ⅰ stage (T1N0M0). None of  these patients received 
preoperative chemotherapy or radiotherapy. In Group A, 
two patients were identified with lymph node metastases 
after radical resection. These two patients were up-staged 
(ⅢA stage, T1N1M0) and received postoperative adjuvant 
chemotherapy. In Group B, all patients received postop-
erative adjuvant chemoradiation because of  these high 
risk features.

Transanal local excision was performed under general 
anesthesia using either the dorsal lithotomy or prone jack-
knife position. The lesions were removed using electro-
cautery to perform a full-thickness excision in all cases. 
The excised tumor specimens were pinned and oriented 
before submitting it to the pathologist. Histopathological 
observations, including depth of  tumor invasion, margin 
status, histological grade and presence or absence of  lym-
phovascular invasion, were performed whenever possible. 
In this study, histopathological examination confirmed 
that there were 18 poorly differentiated tumors. The surgi-
cal margin was positive in 11 cases and lymphovascular 
invasion was detected in 7 cases (Table 2). Tumors with 
poor differentiation or positive margin or lymphovascular 
invasion were defined as high risk tumors.

Patients were followed at 3 mo intervals during the 
first postoperative year, biannually the second postopera-
tive year and annually thereafter. Digital rectal examina-
tion, chest X-ray, abdominal ultrasound and measurement 
of  serum CEA levels were performed at each patient visit. 
Additional postoperative surveillance, including abdomi-
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Table 1  Clinical characteristics of the study group

Clinical characteristics

Surgical procedure
   Transanal local excision alone 12
   Immediate reoperation 13
Gender
   Male 14
   Female 11
Age (yr)
   Median 63
   Range 43-87
Tumor location (cm)
   Median distance from the anal verge   4
   Range 2-7
Tumor size (cm)
   Median   3
   Range 1-5



nopelvic CT scan and colonoscopy, was performed annu-
ally. Local recurrence was defined as any tumor recurrence 
within the true pelvis. 

The difference of  local recurrence rates between the 
two groups was tested by the Fishers Exact Test. Mean 
survival time and 5-year overall survival rates were evalu-
ated by Kaplan-Meier survival analysis and log-rank test 
was used to assess the statistical significance. A value of  
P < 0.05 was considered statistically significant.

RESULTS
In total, 25 patients with high risk T1 rectal cancers were 
treated by transanal local excision. In Group A, 8 patients 
underwent low anterior resection and 5 patients were 
offered abdominoperineal resection. Immediate surgical 
rescue was performed within 4 wk. Two patients were 
identified with lymph node metastases after radical resec-
tion. These two patients were up-staged (from Ⅰ stage 
to ⅢA stage). There was no postoperative mortality or 
severe complications in both groups.

The median follow-up period was 62 (14-140) mo. In 
Group A, 1 patient was found with local recurrence and 
unresectable lung metastases at 42 mo post-surgery. The 
patient received chemoradiotherapy only and died of  the 
disease 10 mo later. In Group B, 6 patients had disease 
recurrence, of  which 3 were local recurrence only, 2 local 
recurrence and hepatic metastases, and 1 local recurrence 
and lung metastases. Among the 3 patients who devel-
oped local recurrence only, 2 patients were able to have a 
successful salvage surgery to complete resection of  their 
disease recurrence and were alive with no evidence of  
disease at the last follow up. The other patient underwent 
colostomy due to obstruction at 30 mo post-surgery and 
died of  the disease 16 mo later. Three patients who de-
veloped local recurrence and distant recurrence died at 
28, 35 and 38 mo post-surgery, respectively (Table 3). In 
total, local recurrence rates after transanal local excision 
alone for patients with high risk T1 rectal cancer were 
50% (6 of  12 cases). By immediate conventional reopera-
tion, the local recurrence rates were significantly reduced 
to 7.7% (1 of  13 cases). The difference between these 
two groups was statistically significant (P = 0.030).

In this study, 4 patients with lymphovascular invasion 
developed tumor recurrences and all these recurrences 

were UICC IV. All these patients died of  the disease 
within 4 years postoperatively. In Group B, 3 patients with 
positive margins were detected with disease recurrence. 
About 66.7% (2 of  3 cases) of  these patients were able to 
have a successful salvage surgery and acquire acceptable 
oncological results (Table 3).

Kaplan-Meier survival analysis showed a trend for 
improvement in mean survival time (130.22 ± 9.22 mo, 
95% CI: 112.15-148.29 mo vs 96.09 ± 13.58 mo, 95% CI: 
69.48-122.70 mo) of  the patients following immediate 
reoperation after transanal local excision over the patients 
treated by transanal local excision alone. Five-year overall 
survival rates of  the patients in Group A were as high as 
89%, while that of  the patients in Group B were only 63%. 
However, the differences between these two groups were 
not statistically significant (log-rank, P = 0.126) (Figure 1).

DISCUSSION
The challenge in treating rectal cancers is selecting the 
proper approach for the appropriate patient. With excel-
lent oncological outcomes, the anterior resection and ab-
dominoperineal resection have been regarded as curative 
therapies for rectal cancers until now. However, as stated 
above, these operations are accompanied by significant 
mortality and morbidity, as well as the risk of  permanent 
colostomy, which have led surgeons to search for less 
invasive, safer alternatives that yield similar oncological 
outcomes[20]. Compared to radical surgery, the benefits of  
local excision are clear. Postoperative complications are 
low, maintenance of  function is excellent and permanent 
colostomy is avoided. Over the past three decades, the 
use of  local excision for T1 rectal cancers has dramati-
cally increased[21]. However, controversy also exists about 
whether local excision compromises the oncological out-
comes of  patients with T1 rectal cancers. Although limited 
available prospective trials revealed that oncological out-
comes of  the patients with T1 rectal cancers treated by lo-
cal excision were comparable to that observed after radical 
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Table 2  Histopathological characteristics of the patients 
between two groups

Histopathological characteristics Group A Group B

Poorly differentiated 1 6
Poorly differentiated + positive margin 5 2
Positive margin 3 1
Lymphovascular invasion 1 2
Poorly differentiated + lymphovascular 
invasion

3 1

Group A: Immediate conventional reoperation after transanal local 
excision; Group B: Transanal local excision alone.
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Figure 1  Survival time and overall survival rates for high risk T1 rectal 
cancers. Group A: Patients treated by transanal local excision alone; Group B: 
Patients underwent immediate conventional reoperation after transanal local 
excision.
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surgery[22-24], multiple retrospective studies demonstrated 
that relatively high local recurrence rates were observed 
in the patients who underwent local excision for T1 rectal 
cancers[25]. Much of  the apparent discrepancy is due to 
patient selection, which is far more rigid in prospective 
trials. It has been universally accepted that optimal can-
didates for local excision alone include mobile, low-lying, 
node negative on ERUS, occupying 40% or less of  the 
rectal circumference, low risk (well to moderately differ-
entiated, without lymphovascular invasion or microscopic 
involvement of  the surgical margin) T1 rectal cancers. 
However, the oncological adequacy of  local excision in 
the treatment of  patients with high risk T1 rectal cancers 
lacks consensus and the efficacy of  immediate surgical 
rescue after local excision remains unclear. Therefore, the 
main purpose of  our study was to evaluate the oncologi-
cal outcomes of  transanal local excision for the patients 
with high risk T1 rectal cancers. The prognostic value of  
immediate conventional reoperation after transanal local 
excision was also evaluated.

In our study, local recurrence rates of  patients with 
high risk T1 rectal cancers treated by transanal local exci-
sion alone were 50% (6 of  12 cases), considerably higher 
than those previously reported for radical surgery. What is 
the reason for the high local recurrence rates in our study? 
Firstly, unfavorable histopathological features may be a 
possible explanation for the high local recurrence rates. 
Gopaul et al[26] reported that the incidence of  local recur-
rence was significantly associated with histological grade 
of  differentiation and margin status. It should be noted 
that clear margins are critical for transanal local excision. 
In our study, patients with positive margins after transanal 
local excision developed disease recurrence. However, 
clear margins cannot be wholly obtained by transanal local 
excision. Secondly, the presence of  unresected regional 
lymph node metastases may be another major cause of  lo-
cal recurrence after transanal local excision. The operation 
cannot provide adequate nodal staging since it does not 
remove mesorectal lymph nodes, which will be positive 
in up to 18% of  unselected T1 rectal cancers[27,28]. Among 
thirteen patients who underwent radical resection after 
transanal local excision in our study, two patients (15.4%) 
were identified with lymph node metastases. These two 
patients were up-staged. Thirdly, the possible reason is the 
shedding and implantation of  tumor cells into the surgi-

cal excision site that may contribute to local recurrence[29]. 
Therefore, irrigation of  the surgical field prior to closure 
is recommended in order to improve local control after 
local excision.

Borschitz et al[19] reported that immediate reoperation 
after local excision of  T1 rectal cancers with unfavorable 
histological finding could avoid local recurrences. How-
ever, awaiting recurrences would lead to bad oncological 
outcomes with high local recurrences and low survival 
rates. In our study, we found the local recurrence rates 
were significantly decreased to 7.7% (1 of  13 cases, P = 
0.030) by immediate conventional reoperation. We also 
found a trend for decreased 5-year overall survival rates 
for patients treated by transanal local excision compared 
with immediate conventional reoperation (63% vs 89%). 
The results showed that the significant increase in local re-
currence and the trend for decreased overall survival were 
insufficient to accept transanal local excision as curative 
therapy for patients with high risk T1 rectal cancers. By 
immediate conventional reoperation, the local recurrence 
rates could be significantly reduced and overall survival 
rates could be improved to a level similar to initial radi-
cal surgery. Therefore, we conclude that transanal local 
excision could not be considered sufficient treatment for 
patients with high risk T1 rectal cancers. Immediate con-
ventional reoperation should be performed if  the pathol-
ogy of  the local excision is high risk. For patients who are 
unable to undergo radical surgery or decline a permanent 
colostomy, transanal local excision is also an acceptable 
alternative. However, patients should be preoperatively 
informed of  the increased risk of  local recurrence and 
possible need for further salvage surgery.

COMMENTS
Background
The challenge in treating rectal cancers is selecting the proper approach for the 
appropriate patient. With excellent oncological outcomes, the anterior resec-
tion and abdominoperineal resection have been regarded as curative therapies 
for rectal cancers until now. However, these operations are accompanied by 
significant mortality and morbidity, as well as the risk of permanent colostomy, 
which have led surgeons to search for less invasive, safer alternatives that yield 
similar oncological outcomes. Compared to radical surgery, the benefits of local 
excision are clear. Postoperative complications are low, maintenance of function 
is excellent and permanent colostomy is avoided. Over the past three decades, 
the use of local excision for T1 rectal cancers has dramatically increased. How-

87WJGO|www.wjgnet.com April 15, 2012|Volume 4|Issue 4|

Table 3  Histopathological characteristics of patients with tumor recurrence

Tumor 
differentiation

Margin status Lymphovascular 
invasion

Group Type of recurrence Salvage therapy Follow up 
(mo)

Remarks

Poor Negative Positive A Rectum lung Chemoradiotherapy1 52 Dead
Poor Positive Negative B Rectum liver Chemotherapy1 38 Dead
Poor Positive Negative B Rectum APR 52 Alive
Poor Negative Positive B Rectum lung Chemoradiotherapy1 28 Dead
Moderate Positive Negative B Rectum LAR 48 Alive
Moderate Negative Positive B Rectum liver Chemotherapy1 35 Dead
Well Negative Positive B Rectum Colostomy1 46 Dead

1Palliative. Group A: Immediate conventional reoperation after transanal local excision; Group B: Transanal local excision alone. APR: Abdominoperineal 
resection; LAR: Low anterior resection.

 COMMENTS

Wu ZY et al . Transanal local excision for T1 rectal cancers



ever, controversy also exists about whether local excision compromises the 
oncological outcomes of patients with T1 rectal cancers.
Research frontiers
There is increasing evidence to suggest that local excision should be restricted 
to patients with low risk T1 rectal cancers. In these strictly selected patients, 
local excision may be an acceptable alternative, with equivalent oncological 
outcomes to radical surgery.
Innovations and breakthroughs
The oncological adequacy of local excision in the treatment of patients with high 
risk T1 rectal cancers lacks consensus and the efficacy of immediate surgical 
rescue after local excision remains unclear. Therefore, the main purpose of our 
study was to evaluate the oncological outcomes of transanal local excision for 
the patients with high risk T1 rectal cancers. The prognostic value of immediate 
conventional reoperation after transanal local excision was also evaluated. 
Applications
In this study, the authors conclude that transanal local excision cannot be con-
sidered sufficient treatment for patients with high risk T1 rectal cancers. Immedi-
ate conventional reoperation should be performed if the pathology of the local 
excision is high risk.
Terminology
Tumors with poor differentiation or positive margin or lymphovascular invasion 
were defined as high risk tumors.
Peer review
The authors evaluated the oncological outcomes of transanal local excision and 
the need for immediate conventional reoperation in the treatment of patients 
with high risk T1 rectal cancers. This manuscript will be interesting for the read-
ers.
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Abstract
Simultaneous development of adenocarcinoma and pri-
mary B cell lymphoma of mucosa-associated lymphoid 
tissue (MALT) lymphoma of the colon is rare; only one 
case has so far been reported out of 13 cases with the 
coexistence of colonic adenocarcinoma with involvement 
of the colon by lymphoma. We hereby present three 
more cases, two females (aged 75 and 71 years) and 
a male (aged 72 years). All three underwent colectomy 
based on a preoperative biopsy revealing colonic carci-
noma. Histological examination of the resection speci-
mens disclosed a colonic adenocarcinoma in two cases, 
whereas a tubulovillous adenoma with superficial foci 
of intraepithelial adenocarcinoma was seen in the third 

case. Moreover, in all three cases, a coexisting MALT 
lymphoma was diagnosed in the colon (1 case), in both 
colon and adjacent lymph nodes (1 case) or in colonic 
lymph nodes and omentum (1 case). In the last case, a 
post-operative bone marrow biopsy revealed extensive 
infiltration of the bone marrow, due to which the patient 
received postoperative chemotherapy. Diagnostic and 
treatment issues are briefly discussed.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION
Colonic adenocarcinoma is the third most commonly 
diagnosed cancer worldwide[1]. In contrast, extranodal 
marginal zone B-cell lymphoma [lymphoma of  the muco-
sa-associated lymphoid tissue (MALT) type] is rare, con-
stituting 6%-8% of  non Hodgkin lymphomas. The colon 
is a rare location for the aforementioned lymphoma[2]. 
Only one case of  simultaneous occurrence of  adenocar-
cinoma and MALT lymphoma of  the colon has so far 
been reported[3] out of  13 cases with the coexistence of  
colonic adenocarcinoma and involvement of  the colon 
by lymphoma[3-13]. We hereby report three more cases. 
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CASE REPORT
Case 1
A 75-year-old female was referred due to anemia, weak-
ness, fatigue and presence of  blood in the stools (positive 
Mayer test). Lower gastrointestinal endoscopy revealed a 
polypoid mass located about 4 cm proximal to the anal 
verge. An abdominoperineal resection was performed 
which showed a 7-cm polypoid tumor. Adjacent to the 
aforementioned tumor, a 1.5-cm large solid, whitish area 
was detected. A postsurgical work-up of  upper endosco-
py, abdominal computed tomography and bone marrow 
examination was negative for lymphoma involvement. 
The patient received no further treatment. Although she 
missed scheduled follow ups, she has since been readmit-
ted due to intermittent incomplete intestinal obstruction. 
She is alive, 20 mo post-operatively.

Case 2
A 71-year-old female was admitted due to a fainting epi-
sode. She mentioned a loss of  20 kg over the past year 
and had anemia. Colonoscopy revealed a tumor of  the as-
cending colon; a biopsy diagnosed it as adenocarcinoma. 
The patient underwent a right hemicolectomy which re-
vealed an 8.5 cm large, constricting ulcerated tumor 12 cm 
from the ileocaecal valve. The patient received no adjuvant 
therapy. She has since been regularly followed up and is 
alive and well 4 years post-operatively.

Case 3
Colonoscopy of  a 72-year-old male with anemia showed 
the presence of  a polyp at the ascending colon, histologi-
cally shown to be a tubulovillous adenoma with superficial 
foci of  intraepithelial adenocarcinoma. A subsequent right 
hemicolectomy specimen revealed a-4.5 cm large, fungat-

ing tumor at a distance of  7.6 cm from the ileocecal valve 
upon incision. He had no history of  fever, loss of  weight 
or night sweats. Clinical examination showed no periph-
eral lympadenopathy or hepatosplenomegaly. However, a 
post-operative bone marrow biopsy revealed infiltration 
(almost 80% of  the total marrow area) by a CD20 (+), 
CD5 (-), CD10 (-), CD23 (-), CD43 (-), cyclin D1 (-) B 
cell lymphoid population, consistent with the MALT lym-
phoma previously diagnosed. Consequently, the patient 
was staged as IV A (Longano Staging system)[14] and was 
treated with six cycles of  FCR [Fludarabine, Cyclophos-
phamide and Rituximab (monoclonal anti-CD20 anti-
body)]. He is alive and well 18 mo post-operatively. 

Histological examination of the three cases
Surgical specimens were fixed in a 10% buffered formol 
solution and processed according to standard protocols. 
4 μm thick, deparaffinised sections were stained with 
Haematoxylin-Eosin[15]. Moreover, immunostains with pri-
mary antibodies (Table 1) were performed.

Case 1: Histology showed the polypoid tumor to be a 
tubulovillous adenoma with superficial foci of  high grade 
intraepithelial neoplasia (i.e., in situ adenocarcinoma), with-
out invasion of  muscularis mucosae or submucosa (Figure 
1A). The whitish area had histological and immunohisto-
chemical features of  an extranodal marginal zone B-cell 
lymphoma (of  MALT type) with prominent plasmacytic 
differentiation and cIgλ clonality (Figure 1B-F). Two out 
of  twenty two colonic lymph nodes retrieved were in-
volved by lymphoma. A postsurgical bone marrow biopsy 
revealed no involvement of  the bone marrow. 

Case 2: Histology showed the colonic tumor to be a 
moderately differentiated adenocarcinoma infiltrating the 

90WJGO|www.wjgnet.com April 15, 2012|Volume 4|Issue 4|

Table 1  Details of immunostains performed

P/M (clone) Company Dilution Treatment

CD3 M mouse (LN10) Novocastra 1:200 PT
CD5 M rabbit (SP19) DakoCytomation 1:50 PT
CD10 M mouse (56C6) Novocastra 1:25 PT
CD20 M mouse (L26) Novocastra 1:50 PT
CD21 M mouse (1F8) DakoCytomation r. t. u. S1700
CD23 M rabbit (SP23) DakoCytomation 1:50 PT
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CD61 M mouse (Y2/51) DakoCytomation 1:40 S1700
CD138 M mouse (MI15) DakoCytomation r. t. u. ER1
cyclin D1 M rabbit (SP4) DakoCytomation r. t. u. PT
Glycophorin A M mouse (JC159) DakoCytomation 1:100 PT
MPO P rabbit DakoCytomation 1:2500 PT
IgA M mouse (6E2C1) DakoCytomation 1:70 TR
IgG M mouse (A57H) DakoCytomation 1:70 TR
IgM M mouse (R1/69) DakoCytomation 1:100 TR
κ light chains P rabbit DakoCytomation 1:60.000 PT
λ light chains P rabbit DakoCytomation 1:60.000 PT
Bcl-2 M mouse (124) DakoCytomation 1:40 PT

MPO: Myeloperoxidase; M: Monoclonal; P: Polyclonal; r. t. u.: Ready to use; PT: Dako Target Retrieval Solution, pH 9; S1700: Dako, 
Envision FLEX Target Retrieval Solution, low pH; ER1: Bond Epitope Retrieval Solution 1; TR: Trilogy, Cell Marque.
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Figure 1  Histological examination of Case 1. Tubulovillous adenoma with superficial foci of high grade intraepithelial neoplasia (A: HE, × 4); coexisting colonic lym-
phoma of MALT type [B: HE, × 4; C: CD20, × 4; D: CD20, × 20 (lymphoepithelial lesions); E: κ light chain, × 4; F: λ light chain, × 4]. 

DC

BA

Figure 2  Histological examination of Case 2. Colonic lymphoma of MALT type adjacent to a moderately differentiated adenocarcinoma (A: HE, × 4; B: CD20, × 4; C: 
CKAE1/AE3, × 20). Colonic lymph node involved by lymphoma [D: HE, × 4; CD20, × 4 (inset)]. 

colonic wall and the surrounding adipose tissue, but not 
extending to or beyond the serosa. Adjacent to the carci-

noma, areas of  extranodal marginal zone B-cell lymphoma 
(of  MALT type) were identified (Figure 2A-C), involving 
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22 out of  34 totally excised colonic lymph nodes as well 
(Figure 2D). No bone marrow involvement was detected. 

Case 3: Histological examination revealed a tubulovillous 
adenoma containing superficial foci of  well differenti-
ated colonic adenocarcinoma infiltrating the submucosa 
(Figure 3A). No secondaries were found in the 12 colonic 
lymph nodes retrieved; nevertheless, both these lymph 
nodes and a 5-cm large fragment of  omentum were in-
volved by an extranodal marginal zone B-cell lymphoma 
(of  MALT type) (Figure 3B). 

DISCUSSION
Our cases are, to the best of  our knowledge, the second 
ever reported concerning simultaneous occurrence of  ad-
enocarcinoma and MALT lymphoma of  the colon. Out 
of  13 cases of  coexisting adenocarcinoma and lymphoma 
of  the colon[3-13], only one is a MALT type lymphoma[3]; 
the rest usually deal either with another type of  primary 
colonic lymphoma, mostly mantle cell lymphoma[5,9,11], or 
with involvement of  the colon by an extracolonic lym-
phoma.

Two issues are to be noted: (1) whereas the presence 
of  lymphocytes in the vicinity of  colonic carcinomas is 
common, these cells are not always reactive. The pres-
ence of  a dense lymphocytic infiltrate should therefore 
alert the pathologist to carefully assess its morphology, 
immunophenotype and clonality in order to rule out a 

coexisting MALT lymphoma; and (2) in a case when such 
a lymphoma is diagnosed, it is important to closely scruti-
nize colonic lymph nodes for their eventual involvement.

In all three cases, MALT lymphoma was only diag-
nosed in the excision specimen, with no previous clinical 
symptoms attributable to it. The simultaneous diagnosis 
of  a lymphoma in a colectomy specimen led to a differ-
ent post-operative work-up, including a bone marrow 
biopsy, in order to exclude extracolonic extension of  the 
lymphoma.

Since no etiological factor for primary colonic lym-
phomas has been determined until now, its coexistence 
with colonic adenocarcinoma might rather be attributed 
to the advanced age of  the patient in all cases.

Treatment of  colon MALT lymphoma is not stand-
ard. However, there is a general agreement that surgical 
treatment alone is effective for localized disease, while 
combined chemotherapy is the mainstay for disseminated 
disease[16]. The role of  inclusion of  Rituximab (monoclonal 
anti-CD20 antibody) to the chemotherapy has not yet 
been commented on in this rare entity. In our case series, 
surgical resection was the only treatment for two patients 
with local disease, whereas the third patient, due to dis-
seminated disease with bone marrow involvement, also 
received post-operative combined chemo-immunotherapy.
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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.
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Units
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