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Introduction

Gastric adenocarcinoma is a tumour derived from the lining 
mucosa which usually presents late in its natural history. 
This advanced cancer is the sixth most common and causes 
approximately 7,600 deaths per annum in the UK although 
the incidence has inexplicably been falling for several decades 
(1,2). The most widely accepted histological classification 
of gastric carcinoma is that by Lauren who divided the 
tumours into two main types. Those which formed glandular 
structures were known as intestinal (53%) whereas those 
without any structure and secreting mucin were known as 
diffuse type carcinomas (33%). The remaining 14% had a 
mixed appearance with elements from both types and were 
regarded as unclassified (3). The number of patients who 
undergo endoscopic surveillance after subtotal gastrectomy 
has recently been increasing, which is due to the improved 
survival rate in gastric cancer patients (4,5). However, it 
is difficult to detect early gastric cancer (EGC) during 
endoscopic surveillance because the remnant stomach is 
usually deformed after surgical resection, and the mucosal 
changes at the gastric stump are severe due to bile reflux (6). 
The incomplete type intestinal metaplasia (IM) (type III) 
has been shown to increase the relative risk of gastric cancer 

by a factor of 4.58 (7,8). Fortunately, it is less frequent than 
the complete type (21.5% of IM) (9). Therefore, it would be 
very helpful if the endoscopic features of EGC or IM that 
exist on a specific location of the gastric remnant such as at 
the anastomosis site or at a non-anastomosis site, could be 
characterized (4-7).

Method

Electronic searches of the medline (PubMed) database, 
Cochrane library, and science citation index was performed 
to identify original published studies on IM, gastric 
carcinoma and anastomotic recurrence.

Epidemiology 

The incidence of gastric cancer is high in Eastern Asia, 
Eastern Europe, and Andean-Latin America (10,11). 
Epidemiologically, the classification of gastric carcinoma 
has proved most useful as the two types may represent 
different diseases and as a result has different aetiological 
factors. The intestinal type which is thought to arise from 
IM in the stomach is more prevalent in the older age group 
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contrasting with the diffuse type which has an equal sex 
incidence and occurs at a younger age. The intestinal type 
is more common in areas of high incidence, e.g., Japan 
and the Far East, whereas the diffuse type occurs equally 
irrespective of incidence rates. Furthermore, the excess 
incidence of intestinal type is associated with the high 
mortality seen in areas of high incidence. Conversely, the 
reduction in mortality in areas of decreasing incidence is 
associated with a reduction of incidence of the intestinal 
type. Furthermore, this reduction is associated with the 
decrease in incidence in the distal stomach suggesting that 
the intestinal type is a disease of the gastric antrum. This 
suggests that it is certain dietary or environmental factors 
which are important in the development of the intestinal 
lesion, whereas the diffuse lesion which is what we get left 
with, with the decrease incidence of the disease is often 
related to hereditary factors (12,13). In the United States, 
several ethnic populations have a high cancer risk, including 
African-Americans, native Americans, and immigrants 
from high-risk regions (14). Endoscopic surveillance has 
been proposed and advocated for populations at risk (15). 
Because the much lower incidence of gastric cancer in the 
United States and other Western countries does not justify 
screening, it thus presents late in its natural history in these 
countries (16).

Risk factors and natural history

Risk factors for IM include Helicobacter pylori (H. pylori)
infection, high salt intake, smoking, alcohol consumption, 
and chronic bile reflux (17). The development of gastric 
adenocarcinoma of the intestinal type is thought to progress 
sequentially through four stages: non-atrophic gastritis, 
multifocal atrophic gastritis, IM, and dysplasia. Chronic 
H. pylori infection induces chronic inflammation in the 
gastric mucosa, which may progress to atrophy and IM 
which is a precursor to gastric adenocarcinoma (18,19). IM 
initially appears at the antrum-corpus junction, especially 
at the gastric angularis. As atrophy and metaplastic changes 
advance, they tend to extend to the antrum and corpus, and 
dysplastic foci may eventually appear. 

Correa have proposed that there is a progression 
from normal gastric mucosa to carcinoma in high risk 
populations (20). The initial change is early onset superficial 
gastritis which, although reversible, is triggered by a variety 
of agents. It may progress to chronic gastritis which may 
be associated with varying degrees of atrophy. Within the 
areas of gastric atrophy IM may occur and particularly in 

those areas where the metaplasia is similar to large bowel 
epithelium (type III IM), dysplasia may supervene and hence 
carcinoma of the intestinal type. In high risk areas both IM 
and chronic gastritis are found in association with intestinal 
type cancer. Patients with chronic atrophic gastritis (CAG) 
associated with autoimmune pernicious anaemia are at 
risk from gastric cancer and the gastric mucosa from the 
early stage of the disease has similar features of intestinal 
metaplasia. IM in patients with the diffuse type of cancer is 
no different from the general population (19).

Pathology of IM

Gastric IM is categorized histopathologically into incomplete 
and complete types. Incomplete IM resembles colonic 
epithelium with multiple, irregular mucin droplets of 
variable size in the cytoplasm and absence of a brush border. 
Complete IM resembles small intestinal epithelium with 
eosinophilic enterocytes, a brush border, goblet cells, and 
variable Paneth cells (Figure 1). H. pylori colonization can be 
patchy in complete IM type (21-23).

Patients with incomplete IM should undergo endoscopic 
gastric mapping to define the extent of IM and to rule out 
dysplasia or adenocarcinoma. Gastric mapping involves 
biopsies of the six zones of the stomach (antrum greater 
curve, antrum lesser curve, gastric angularis, body greater 
curve, body lesser curve, and fundus) and any visible lesions. 
Biopsies from each zone should be collected into a separate 
specimen bottle. Complete IM is associated with a lower 
risk of gastric cancer. Therefore, in the absence of other risk 
factors for gastric cancer, patients with complete IM do not 
need long-term endoscopic surveillance (17).

The changes of IM in the stomach can be classified 
according to the type of mucins. It is really the type 2-b that 
is important in the subsequent development of malignancy, 
and one needs to get sulphomucin and sialomucin staining 
to establish that it is appropriate intestinal metaplasia that 
requires subsequent follow up (Figure 2) (24-26). Elevated 
serum pepsinogen level has been proposed as a marker 
of extensive gastric atrophy (27). Currently, there are no 
reliable markers of gastric dysplasia or cancer. Patients 
with high-grade dysplasia (HGD) or carcinoma in situ 
confirmed by at least two gastrointestinal pathologists 
should undergo surgical or endoscopic resection because of 
the high probability of coexisting or metachronous invasive 
carcinoma (28). IM of the cardia and Barrett’s esophagus 
differ in their risk for malignant transformation (17). 

There are no widely accepted guidelines on the management 
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Figure 1 Photograph of gastric intestinal metaplasia (4). (A) Complete type with well-defined goblet cells alternating with eosinophilic 
enterocytes displaying well-developed brush border (inset) and paneth cells (arrow); (B) Incomplete type resembles a colonic epithelium 
phenotype, showing multiple intracytoplasmic mucin droplets of varying sizes and absence of a brush border. (Haematoxylin and eosin; 
original magnification ×400).

Figure 2 Histochemical staining of gastric intestinal metaplasia (IM) (4). (A,C) Periodic acid-Schiff—Alcian blue staining. Neutral mucins 
are stained magenta (arrows show normal epithelium), and acid mucins are blue (or purple when combined with neutral); (B,D) Alcian blue-
high-non diamine technique differentiates acid mucins. Sialomucins are stained blue and sulfomucins are brown; (B,C) Complete IM (type 1) 
shows sialomucins in goblet cells, and absence of sulfomucins; (C,D) Incomplete IM (type III) with sialomucins in goblet cells and a mixture 
of neutral and sulfomucins in columnar cells (original magnification ×400).
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of gastric IM. Recently, the European Society of Gastrointestinal 
Endoscopy and other European academic societies have 
developed evidence-based guidelines on the management of 
patients with gastric IM. The recommendations emphasize the 
increased cancer risk in patients with gastric atrophy and IM 
and the need for adequate staging in the case of HGD (6).

Pathological features of residual, recurrent and 
newly developed cancer of the remnant stomach

The definition of remnant gastric cancer (RGC) has 
changed since the first description of gastric cancer after 
partial gastrectomy for benign peptic ulcer disease in the 
early 1920s (28,29). Recent definition of RGC is any gastric 
cancer that develops on the remnant gastric mucosa after 
a partial gastrectomy because of gastric cancer or benign 
gastric disease. Kaminishi et al. have classified RGCs into 

three subsets (30): (I) a newly developed cancer (a cancer 
developing more than 10 years after subtotal gastrectomy 
for benign or malignant disease); (II) a recurrent cancer 
(a cancer developing on the anastomosis site less than 
10 years after surgery for gastric malignancy); and (III) a 
residual cancer (a cancer developing less than 10 years after 
surgery for gastric malignancy except at the anastomosis 
site, or less than 10 years after benign gastric surgery). 
This classification is based on the time interval between 
subtotal gastrectomy and tumour recurrence, and also on 
the location of the tumor recurrence (at the anastomosis site 
or non-anastomosis site) in order to differentiate recurrent 
and primary cancers. There are characteristic RGC 
endoscopic findings according to the criteria of Kaminishi’s 
classification (Figures 3,4). In addition, these endoscopic 
characteristics could be partly explained by the pathologic 
differences. According to the UICC (International Union 

Figure 3 Endoscopic findings. Early gastric cancer (EGC) is noticed on the greater curvature side of the high body (A) and cardia (B and C) 
not close to the anastomosis site (residual cancer). Under the Japanese classification of EGC, 71% (5/7) of residual cancers (4).

Figure 4 Early gastric cancer (EGC) on the anastomosis site (recurrent cancer). Contrary to residual cancer, 86% (6/7) of the recurrent 
cancers are depressed types according to the Japanese classification of EGC (P=0.00) (4). 
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against Cancer) TNM criteria there were statistically 
significant differences in the T staging among three groups; 
residual cancers were less invasive than the recurrent and 
newly developed cancers (31). Furthermore, based on 
the Japanese research society of gastric cancer (JRSGC) 
classification, 81.8% (9/11) of the residual cancers were 
differentiated, whereas 14.3% (3/21) of the recurrent 
cancers and 30.4% (7/23) of the newly developed cancers 
were differentiated type adenocarcinoma (4,32). By 
Lauren’s classification, 90.0% (9/10) of residual cancers 
were intestinal type, while 89.5% (17/19) of the recurrent 
cancers and 66.7% (14/21) of the newly developed cancers 
were diffuse type (3,4). These findings for the residual 
cancers (well differentiated and elevated type EGC) are very 
similar to the characteristics of synchronous multiple gastric 
cancers (33). The prevalence of multiple gastric cancers 
is between 3.7-6.7% (7,34). Multiple carcinomas were 
associated significantly more often with adenomas, atrophic 
gastritis or IM than that of the solitary carcinomas (34). It 
is suggested that multiple and solitary carcinomas represent 
different developmental stages of a fundamentally identical 
process, with the cancer phenotype being dependent on 
the speed of progression. In other words, slow progression 
results in multiple tumors and rapid progression results in 
solitary tumors. Therefore, the residual cancers might have 
originated from those multiple gastric cancers that were not 
detected during the initial workup. Advanced RGCs were 
more easily detected in recurrent cancers than in residual 
cancers (4,5). These lesions might have resulted from the 
downward growing nature and undifferentiated pathology 
of the recurrent cancer.

Surgery for gastric carcinoma and anastomotic 
recurrence

It is a highly selective group of patients in which curative 
surgery can be offered after excluding metastatic disease. 
Patients appropriate for a laparotomy after pre-operative 
staging are those with lesions that appear to be confined 
to the stomach and the peri-gastric lymph nodes (N1 
and N2). The type of gastrectomy required depends on 
the position of the cancer and the margin necessary to be 
certain not to leave malignant cells at the anastomotic line. 
For an antral carcinoma which are mostly of the intestinal 
type, a subtotal gastrectomy with D2 (2nd tier) systematic 
lymphadenectomy and gastroenterostomy is deemed 
curative. A total D2 gastrectomy and Roux-en Y oesophago-
jejunostomy for a more proximal gastric tumour gives better 

loco-regional clearance (1). 
Park et al. reported that amongst RGCs that developed 

less than 10 years after surgery at the anastomosis site 
were depressed type cancers according to the Japanese 
classification system. Although the remnant stomach after 
benign gastric surgery is considered as a risk factor for the 
development of gastric cancer, it takes a longer time for 
obvious reasons (35,36). The exact mechanism is unclear 
but achlorhydria, atrophic gastritis, previous gastric surgery, 
an N-nitroso compound, persistent bile reflux, denervation 
of the gastric mucosa and bacterial invasion of the gastric 
stump have been regarded as possible etiologies (37-39). 
Among them, the combination of persistent bile reflux and 
denervation are assumed to enhance tumorigenesis at the 
anastomosis site (39). Therefore, those patients who had 
undergone Billroth II reconstruction at the initial surgery 
for benign lesions tended to have the development of 
cancer at stump site, whereas those patients who undergone 
Billroth I tended to have cancer at the non-stump site (40). 
Almost all the RGC patients (13/14) with initially benign 
disease developed gastric cancer on the anastomosis site, 
except in one case. In contrast, only 65% (5/9) of newly 
developed cancer patients with initially malignant diseases 
developed cancer at the stump site. This result shows that 
the gastric mucosa of the patients who underwent malignant 
gastric surgery tends to develop cancer more easily than 
those patients with initially benign disease. Endoscopic 
surveillance should therefore not concentrate only on the 
anastomotic site as residual cancers may be missed.

Conclusions

Survival following curative surgery (R0) for early gastric 
cancer has increased and, therefore showed the need 
for endoscopic surveillance for local recurrence. Most 
recurrent cancers occur at the anastomosis site, are 
advanced and of the diffuse type. Most residual cancers 
are of intestinal type and also occur in non-anastomosis 
sites. Incomplete IM (type III) with sialomucins and 
sulphomucins staining demonstrated in the resected 
specimen is the appropriate IM that requires subsequent 
endoscopic follow up. Endoscopic surveillance should 
not only be focused on the anastomotic site as in benign 
disease but also on the rest of the gastric remnant. By 
attenuating the chronic gastritis-metaplasia-dysplasia-
carcinoma sequence, the role of H. pylori eradication 
therapy in preventing anastomotic recurrence or a new 
primary, should not be underestimated. 
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