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Abstract

:

Distal gastrectomy for benign gastroduodenal peptic disease has become rare, but it still represents a widely adopted procedure for advanced and, in some countries, even for early distal gastric cancer. Survival rates following surgery for gastric malignancy are constantly improving, hence the residual mucosa of the gastric stump is exposed for a prolonged period to biliopancreatic reflux and, possibly, to Helicobacter pylori (HP) infection. Biliopancreatic reflux and HP infection are considered responsible for gastritis and metachronous carcinoma in the gastric stump after oncologic surgery. For gastrectomy patients, in addition to eradication treatment for cases that are already HP positive, endoscopic surveillance should also be recommended, for prompt surveillance and detection in the residual mucosa of any metaplastic-atrophic-dysplastic features following surgery.
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1. Introduction


In 1881, the Viennese surgeon Theodor Billroth and his colleagues, following previous experimental studies, successfully performed the first distal gastrectomy on a 43-year-old patient with cancer of the pylorus. Surgical reconstruction of the continuity between the residual stomach and the duodenum (gastroduodenostomy) was called “Billroth 1” (B1); three years later, Billroth experimented another technique involving anastomosis of the residual stomach to one of the first loops of the jejunum (gastrojejunostomy, Billroth 2 or B2) [1]. Both procedures were not widely adopted until the end of the 19th century: while Billroth never published his own results, these were released by one of his scholars, Wolfler, who is considered the inventor of the gastrojejunostomy antecolic technique [2]. In the following years, both techniques became universally adopted, with some geographical differences, to treat both benign and malignant gastroduodenal conditions of the distal stomach. In Asia, B1 was preferred to B2 [3], whereas in the West, and especially in Europe, B2 became more popular [4]. Since the mid-1970s, particularly in more developed countries, gastric resection has progressively become less common to cure gastroduodenal peptic ulcer disease, except for complicated cases, thanks to the diffusion of effective anti-ulcer drugs (such as H-2 receptor antagonists and, later, proton pump inhibitors). More recently, with the identification of Helicobacter pylori (HP) as a pathogen for gastroduodenal peptic disorders [5] and the introduction of specific medical treatments, surgical intervention has become even less indicated [6,7,8]. The present study is a non-systematic, narrative review of the fate of gastric resected patients, examining the role of gastric stump and of new anatomy, enteric reflux, and HP status. In non-systematic reviews there is always a risk of selection bias, including arbitrary weighing, choice and inclusion of the reported research, the way these studies are emphasized, assessed and presented, and the difficulty in integrating complex results. Nevertheless, the following is still meant to be an exhaustive and informative, albeit non-systematic, review, certainly not covering every aspect, yet still important for definition of the problem and for stressing the role of HP and of the new local environment toward the development of further malignancy, which is of potentially tremendous beneficial clinical impact.



1.1. Gastric Stump Cancer after Partial Gastrectomy: Role of Time


In 1922, Donald C. Balfour first noted that one of the factors which reduced life expectancy after gastric resection for peptic ulcer was later development of cancer in the residual gastric stump [9]. Since the 1950s the number of observations of “gastric stump cancer” (GSC) following B1 or B2 gastric resection increased progressively [10,11]. Thanks to the success of medical treatment of benign peptic conditions, GSC following benign situations has been decreasing, while an increase in GSC has been observed, especially in Asia, due to a larger number of gastric carcinomas operated in the early stage (early gastric cancer or EGC), translating into longer life expectancy [12,13]. In a series of 108 cases of GSC following distal gastrectomy for gastric cancer, 7 were diagnosed between 1970–1980, 28 between 1981–1991, and 73 between 1992–2002 [12]. Originally, GSC was defined as cancer arising from the remnant stomach five years after distal gastrectomy for benign disease, while later, this definition included cancers arising up to 10 years following distal gastrectomy for malignancy. This broader interval was due to the prolonged life expectancy of patients operated on for stomach cancer, and it was established that GSC is a metachronous occurrence, thus excluding the possibility of a locally recurring malignancy [14,15]. Indeed, it has been demonstrated that GSC is, on average, found 300 months after resection for benign gastroduodenal diseases and 100 months following resection for gastric cancer [12,16,17,18,19,20,21,22,23]. The type of reconstructive surgery also influences the interval of development of GSC, which occurs 84 months (mean) after B1, and 276 months (mean) after B2 (p < 0.01) [18]. There are, however, conflicting observations. For instance, Tokudome et al. [24] found that the ratio between observed and expected deaths from GSC was <1, and no difference was found in the cause of death in relation to the type of reconstruction performed. Asano et al. followed up for 13.1 years (mean) 6662 gastric-resected patients, finding a lower risk of death from carcinoma than in the general population, regardless of the primary disease and of the adopted surgical procedure [25]. Despite these data, distal gastrectomy is considered a precancerous condition and it represents a model to be used to study gastric carcinogenesis. In addition to time from surgery, other features have also been shown to play some role and are still investigated.




1.2. Gastric Stump Cancer: Role of Type of Reconstruction and of Biliopancreatic Reflux


Following distal gastrectomy, the ideal reconstruction of the intestinal continuity should not create immediate or long-term post-operative problems, nor should it alter quality of life, although alterations of the natural anatomic and functional gastric conditions cannot be avoided. B2 reconstruction is the most popular surgical procedure, but it involves a greater risk of carcinoma. Caygill et al. [26] and Toftgaard [27] in two different studies on 4466 and on 4131 patients, respectively, receiving partial gastrectomy for peptic ulcer, found that the risk of GSC was greater in those with a B2 reconstruction compared to B1 patients. In another study, the incidence of GSC in male patients younger than 40 years was four times higher after B2 than a after B1 [28]. B2 implies close exposure of the anastomosis and of the residual gastric mucosa to biliopancreatic secretions and favors gastroesophageal reflux. B1, on the other hand, preserves the physiological continuity of the duodenum, but suppression of the pyloric function may cause reflux of biliopancreatic secretions into the gastric stump, even if at a lower degree than in B2. In order to minimize reflux, B2 has been modified by connecting the afferent and the efferent loops of the jejunum (Braun’s anastomosis), a few centimeters away from the gastro-jejunal anastomosis. However, functional studies [29,30] have shown that B2 associated with Braun’s anastomosis is ineffective in preventing biliopancreatic reflux into the gastric stump, both in fasting conditions and after fatty meals. Further surgical procedures were later proposed and performed: gastro-jejunal reconstruction Roux-en-Y (R-Y), and reconstruction involving the interposition of a jejunal loop between the gastric and the duodenal stumps (jejunal interposition bilio-duodenal anastomosis, J-I). Both the R-Y and J-I procedures significantly decrease biliopancreatic reflux, which, however, to some extent still persists [31]. In any case, a 50–60 cm long R-Y loop is considered the most effective solution to reduce this problem [32]. Indeed, experimental and clinical studies have consistently demonstrated the role of reflux of duodenal contents (both bile and pancreatic juice) in the carcinogenesis of GSC [33,34,35,36,37] or, at least, as a cause of histological alterations considered to be precursors of cancer [38,39]. The carcinogenic effect of biliopancreatic reflux on the residual gastric mucosa is also indirect, due to: (1) increased alkalinity of the gastric stump caused by atrophy of the mucosa (following absence of the trophic action of antral gastrin), (2) surgical suppression of the vagal intramucosal innervation, and (3) alkaline reflux which favors growth of anaerobic nitrate-reducing bacteria. As a result, the nitrites produced by these bacteria can form cancerogenic substances when in contact with alimentary proteins [4,40]. All these changes in the microenvironment of the stump trigger chronic inflammation in the remnant mucosa, its severity gradually decreasing away from the anastomosis [41]. According to some authors, this mechanism seems to be particularly significant in carcinogenesis after B2 reconstruction, as precancerous lesions and cancer are often found at the anastomosis [19,42]. Hammar [43] analyzed the primary location of gastric carcinoma and precancerous alterations in the gastric stump of 56 B2 and 5 B1 patients. The most frequent site of GSC following B2 was right at the anastomosis. Regardless of the adopted technique of reconstruction, however, the location of GSC was often not at the anastomosis but at a site between the lesser curve and the posterior wall of the stump, corresponding to the location of the primary carcinoma of the proximal third of the stomach (PUGC) [18]. These findings suggest that pre-existing atrophic-metaplastic alterations of the mucosa, rather than biliopancreatic reflux, are the most likely cause of GSC [12]. As suggested by Kondo [44], GSC after gastrectomy for cancer, in addition to arising earlier after surgery, is non-anastomotic when compared to GSC after resection for benign diseases.




1.3. Gastric Stump Cancer: The Issue of Synchronous Multiple Gastric Cancers


Patients receiving surgical treatment for cancer already harbor, at the time of their surgery, alterations in the residual gastric mucosa which can have some relationship with primary cancer. The importance of synchronous multiple gastric cancers has also been highlighted. Fujita et al. [13] noted a higher incidence of GSC in patients with less differentiated synchronous multiple gastric cancers at primary surgery, compared to patients with single well-differentiated tumors (respectively p < 0.05 and p < 0.05). Nevertheless, in two series of 639 patients with distal EGC, secondary lesions were rarely found and no patient with distal EGC showed a secondary synchronous cancer in the upper third of the stomach [45,46]. Once again, although there are similar features in PUGC and GSC, both arising in the same gastric mucosa area, the incidence of PUGC decreases parallel to the incidence of gastric carcinoma in general, although PUGC represents only 3–4% of all gastric malignancies [47,48,49,50]. Some authors have shown that a few genetic alterations cause gastric metaplastic lesions, which are considered precursors of cancer, while others influence the proliferation and aggressiveness of gastric cancer [51,52,53,54,55]. It has been hypothesized that the onset of GSC can be related to these genetic predispositions [13]. Matsui et al. suggested that reflux is the major cause of GSC in patients receiving hemigastrectomy for benign disease, whereas, in those operated for cancer, if GSC appears ≥10 years later, this could be related to genetic factors (such as p53), responsible for multiple metachronous carcinogenesis, while if GSC occurs <10 years, this new cancer could be caused by diffuse metaplastic lesions of the residual mucosa [56]. Molecular studies [57,58] have shown an incidence of micro satellite instability in patients with GSC higher than in those with PUGC. It is impossible to verify the existence of residual malignant cells or potentially malignant mucosal fields at the time of gastric resection. It can be hypothesized that these pathways of carcinogenesis could have remained silent and inactive if the anatomic and functional alterations produced by surgery had not occurred.




1.4. Gastric Stump Cancer: Role of HP Infection


The residual post-gastrectomy mucosa is considered hostile to HP; hence HP infection progressively decreases following surgery. This is due to at least three reasons: (1) the antrum, which is the HP natural environment, has been removed; (2) the increased pH due to biliopancreatic reflux inhibits HP proliferation [59,60,61]; (3) the residual mucosa is replaced by an infection-resistant atrophic-metaplastic epithelium [62]. Some authors think that the spontaneous decrease in the infection starts at the anastomosis, where the gastric mucosa changes from the characteristics of infective chronic active gastritis to those of reflux gastritis (foveolar hyperplasia, congestion, paucity of inflammatory infiltrate, glandular cystic dilatation) [43]. Suh et al. have shown the spontaneous disappearance of infection in 38.6% of 70 patients within 18 months from distal gastrectomy [63], while in another study [60], the prevalence of HP infection varied over time following surgery, being 29.5% less than 25 years after gastric resection, 13.6% from 16 to 30 years after surgery, and 10% > 30 years later. In the published literature, however, the rates of gastric stump infection fall within a broad range. Indeed, according to some authors, overall HP infection occurs in 50–68.2% of distal-gastrectomy patients, in 55–72% of B1 patients, in 58–66% of B2, and in 26% of patients reconstructed by R-Y surgery [31,60,62,64]. In a review of 36 studies on partial gastrectomy for gastric ulcer, HP infection occurred in 50% of cases after surgery (range from 19% to 73%) [65]. In another research, HP infection rate was 71% after B1, and 46% after B2 [66]. Other authors have confirmed HP infection rates in patients treated by B2 lower than those observed in subjects treated by B1 or R-Y reconstruction [66,67]. Chan et al. [31] showed that R-Y reconstruction causes less reflux during fasting and in the postprandial period, and a lower incidence of HP gastric stump infection than B2 reconstruction, even when B2 is associated with Braun’s anastomosis. These conflicting results can be explained by differences in HP infection diagnostic methods in resected stomachs. In these instances, diagnosis of HP infection is less accurate with the urease breath test (UBT) than histology, while the rapid urease test (RUT) is more accurate than histology [68]. However, it should also be considered that the accuracy of biopsies is altered by patchy and uneven distribution of HP infection in the gastric mucosa [69] and by the number of biopsies taken. As reported by Chun et al. [70], following partial gastrectomy for cancer, UBT was comparable to RUT in terms of accuracy (UBT 87%, RUT 72%). High levels of anti-HP antibodies can be found in the serum, even when infection is not detected by microscopic examination or by culture methods [64]. Diagnosis of infection using enzyme immunoassay for HP antigen in stools appears to be a highly reliable test in gastrectomy patients, capable of detecting both the presence of infection and the success of post-treatment HP eradication [71]. Furthermore, based on the accepted role of HP infection in gastric carcinogenesis [72,73,74] (HP infection being found in 54–71% of cases of primitive gastric carcinoma), it has been hypothesized that HP eradication in gastrectomy patients could prevent the development of GSC. The Maastricht IV/ Florence Consensus Report and the Second Asia-Pacific Consensus Guidelines both recommend eradication of HP infection from the gastric stump [75,76]. However, it has also been highlighted that the role of the microorganism in the development of GSC is different from primitive gastric cancer in the intact stomach, where HP promotes carcinogenesis through the cytotoxin-associated gene A or CagA protein, which acts as a growth factor for the cells of the gastric mucosa [77,78]. Due to the reduced levels of the microorganism in the partial-gastrectomy patients, it is unlikely that HP plays here the same carcinogenic role as in the intact stomach [59,79,80,81,82]. There are data, however, confirming the importance of HP infection also in the development of gastritis in the gastric stump. Our research group has shown that in 151 partial-gastrectomy peptic ulcer patients, after a mean interval of 25 years from surgery, there was a 10-fold increase in the prevalence of normal mucosa in HP-negative (22.0%) vs. HP-positive (2.4%) patients, and the prevalence of intestinal metaplasia was four times higher in HP-positive than in HP-negative patients (19.6% vs 4.6%) [83]. In another endoscopic study assessing 187 peptic ulcer hemi-gastrectomy patients (mean interval from surgery = 27.8 years) or distal gastric cancer patients (mean interval from surgery = 7.6 years), we observed that chronic atrophic gastritis, intestinal metaplasia, and dysplasia are more common in the HP-positive group (OR 2.37, p = 0.007) [84]. However, HP-positive patients resected for cancer showed a higher risk of atrophic/metaplastic/dysplastic lesions compared to both HP-negative cancer patients (OR 4.20) and to HP-negative and HP-positive patients resected for peptic ulcer (OR 1.59). The concentration of interleukin (IL)-8, a marker for inflammation, in the residual gastric mucosa three months after surgery, was significantly higher in B1-B2 than in R-Y reconstruction and in HP-positive compared to HP-negative patients.




1.5. Gastric Stump Cancer: Combined and Synergic Role of HP Infection and of Biliopancreatic Reflux


Biliopancreatic reflux and HP infection are considered independent risk factors for the development of gastritis-metaplastic lesions of the gastric stump [85]. Hamaguchi et al. [86] studied 12 cases of gastrectomy with B1 reconstruction for EGC resulting HP-positive after resection; one- and six-months after eradication, significant improvements of the mucosal erythema at endoscopy (p = 0.038) and of the gastritis activity at histology (p < 0.0001) were observed compared to pre-eradication findings. In another study on eight patients with B1 reconstruction for carcinoma, following confirmed UBT eradication, the microscopic features of chronic inflammation improved progressively over a period of 9 years in both greater and lesser curves of the gastric stump. The improvement of these potentially precancerous alterations might inhibit the development of metachronous cancer [87]. However, in resected patients, there is a possible synergic role of both biliopancreatic reflux and HP infection in the development of lesions of gastric mucosa. The relative importance of each of them in the development of metaplastic-atrophic lesions has not yet been established, and it is likely that these mucosal alterations, representing a morphological point of no return, may not be repaired by eradication alone [88]. In HP-positive patients, infection is one of the risk factors contributing to carcinogenesis, and its eradication decreases the damage to the gastric mucosa, mainly by reducing inflammation. There is no guarantee of a similar positive effects for metaplastic-atrophic lesions [89,90,91,92], and simple improvement of some features of mucosal inflammation might not suffice to prevent metachronous carcinoma [93]. Johannesson et al. [81] studied 29 partial gastrectomy patients (5 B1 and 24 B2). These patients were re-resected with a R-Y reconstruction, due to reflux gastritis or to severe dysplasia/EGC, at a median interval of 19 years from index surgery. The aim of this research was to investigate the effect of bile diversion and of HP infection on histological features of anastomotic biopsies taken 5–17 years after re-operation. Regarding the surgical specimen of re-resection, the follow-up biopsies showed an unchanged prevalence of infection but an increase in active chronic gastritis, atrophy, intestinal metaplasia, and dysplasia. The HP status, however, had no effect on the progression of active chronic gastritis, atrophy, and intestinal metaplasia. A significant increase in dysplasia as such was observed in HP-positive patients, while prevalence of both moderate and severe grades of dysplasia were not related to HP status. In any case, a significant reduction of gastric carcinoma was achieved in non-operated stomachs by the eradication of HP infection, as long as metaplastic-atrophic-dysplastic lesions were absent [88]. Therefore, eradication should be completed rapidly to inhibit the development and progression of pre-cancerous lesions [94,95]. GSC may occur even in patients with resected stomachs as part of pancreatoduodenectomy for malignant disease. Pflüger et al. found six cases of GSC out of 4414 cases treated at their institution from 2000 until 2015 for pancreatic malignancy [96]. Nevertheless, GSC in these situations is rare, simply because of the grim prognosis and short life expectancy of these patients.




1.6. HP Infection and Metachronous Carcinoma following Endoscopic Resection of EGC


There are no data confirming the beneficial role of HP eradication when comparing metachronous gastric cancer in eradicated vs. non-eradicated HP-positive partial-gastrectomy cancer patients, while there are interesting data on the impact of eradication of HP infection on the incidence of metachronous gastric cancer following endoscopic resection of EGC. After endoscopic resection, the residual gastric mucosa represents a potential site for metaplastic-atrophic lesions. In these circumstances, metachronous carcinomas may occur more frequently, while it cannot be ruled out that undetected synchronous cancers, already present, are left untreated. In a non-randomized study on 132 HP-seropositive patients after endoscopic resection of EGC, Uemura et al. [97] completed oral HP eradication therapy on 65 of these 132. In the treated group, endoscopic biopsies from the antrum and the greater curvature 6 months after eradication showed a significant reduction of neutrophilic infiltration (p < 0.01) and of the severity of metaplasia (p < 0.05), while in the non-treated group (67 patients), there were six cases of metachronous gastric cancer over a period of 48 months, compared to no cases in the treated group (p < 0.01). In a retrospective multicenter study, Nakagawa et al. [98] analyzed the incidence of metachronous gastric carcinoma in 2835 patients endoscopically resected for EGC. At a mean follow-up of 2 years, metachronous carcinoma was found in 5% of 2469 non-HP eradicated patients and in 2% of 356 successfully eradicated subjects (p = 0.021). In a series of 176 patients with EGC endoscopically treated [99], nine cases of metachronous gastric carcinoma were detected after a mean period of 30 months following treatment. In the univariate analysis, age >70 years (p = 0.015) and the presence of severe mucosal atrophy of the gastric body (p = 0.031) and antrum (p = 0.008) were significantly linked to metachronous malignancy. In the multivariate analysis, the degree of antrum atrophy was confirmed as an independent risk factor for metachronous carcinoma (p = 0.011). In relation to HP infection, four metachronous gastric cancers were found in 94 patients to have been successfully eradicated after endoscopic resection, and in 2 of 22 non-treated patients (p = not significant). In a multicenter, open label, randomized controlled trial [100], Fukase et al. analyzed the prophylactic role of HP eradication on the incidence of metachronous gastric carcinoma following endoscopic resection for EGC. In the studied population of 505 patients, 255 belonged to the eradication group (203 of whom had their cancer successfully eradicated), and 250 patients were controls. During a 3-year follow-up after endoscopic resection, metachronous carcinoma developed in 9 of the 203 eradicated patients and in 24 of the 250 controls (HR 0.399 p = 0.003). Similar trends were reported by Maehata et al. [93] in 268 patients followed-up for a mean period of 3 years after endoscopic resection for EGC. Over an 11-year term, metachronous gastric carcinomas were detected in 13 of 91 non-successfully eradicated patients, and in 15 of 177 successfully eradicated subjects (p = not significant). In 10 of the 15 eradicated patients who developed metachronous gastric cancer, this developed more than 5 years after endoscopic resection of the primary malignancy. In the multivariate analysis, in addition to the post-treatment interval, an independent risk factor for metachronous gastric carcinoma was represented by severe gastric atrophy at the time of endoscopic resection. These results suggest that HP eradication delays but does not completely protect against later development of a malignancy if the residual mucosa already suffers from atrophic lesions. Besides, another study on patients endoscopically resected for EGC, found no significant differences in metachronous carcinoma between 263 eradicated and 105 non-eradicated patients, over a period of 60 months [101]. More recently, Li and Yu, reviewing 15 years of literature, suggested that eradication of HP infection after endoscopic resection of EGC could reduce the incidence of metachronous precancerous lesions and of metachronous gastric cancer [102]. Hence, the role of HP in chronic gastritis, peptic ulcer disease and gastric cancer is, once again, confirmed, while its importance for many types of extra-gastric disease still remains poorly researched [103].





2. Conclusions


Following distal gastric resection, the microenvironment of the gastric stump changes dramatically, due to both the new anatomy and to the consequences of surgery on the residual gastric stump, which favor biliopancreatic reflux. The presence of HP infection gradually decreases following surgery but contributes, together with reflux, to damage the residual gastric mucosa. Under these influences, the gastric epithelium becomes a site for metaplastic-atrophic lesions, referable to either the pre- or the post-operative phases, which can be considered as precursors for cancer. Eradication of HP infection can prevent or delay both the development of precancerous lesions and their favoring role on carcinogenesis. There is a lack of studies evaluating the effect of eradication therapy in preventing GSC in hemi-gastrectomy cancer patients, HP-positives after surgery. As we have already emphasized, ours is only a non-systematic, narrative review of the local outcome of gastric resected patients, and, therefore, our research is probably biased, at least to some extent. Nevertheless, we would like to stress that our purpose was to provide an exhaustive and informative review, still important for definition of the problem and for stressing the role of HP and of the new local environment in the development of further malignancy, which has important clinical implications.







Author Contributions


All of the above authors have substantially contributed to the conception, design, and acquisition of data. All of the above authors drafted the article and revised it critically for important intellectual content. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Busman, D.C. Theodor Billroth 1829–1894. Acta Chir. Belg. 2006, 106, 743–752. [Google Scholar] [CrossRef] [PubMed]

	



Nagayo, T. Histogenesis and Precursors of Human Gastric Cancer: Research and Practice; Springer: Berlin, Germany, 1986. [Google Scholar]

	



Yoshino, K. History of gastric cancer surgery. J. Jpn. Surg. Soc. 2000, 101, 855–860. [Google Scholar]

	



Safatle-Ribeiro, A.V.; Ribeiro, U.; Reynolds, J.C. Gastric stump cancer: What is the risk? Dig. Dis. 1998, 16, 159–168. [Google Scholar] [CrossRef] [PubMed]

	



Marshall, B.J.; Warren, J.R. Unidentified curved bacilli in the stomach of patients with gastritis and peptic ulceration. Lancet 1984, 1, 1311–1315. [Google Scholar] [CrossRef]

	



Ishikawa, M.; Ogata, S.; Harada, M.; Sakakihara, Y. Changes in surgical strategies for peptic ulcers before and after the introduction of H2-receptor antagonists and endoscopic hemostasis. Surg. Today 1995, 25, 318–323. [Google Scholar] [CrossRef]

	



Wyllie, J.H.; Clark, C.G.; Alexander-Williams, J.; Bell, P.R.; Kennedy, T.L.; Kirk, R.M.; MacKay, C. Effect of cimetidine on surgery for duodenal ulcer. Lancet 1981, 1, 1307–1308. [Google Scholar] [CrossRef]

	



Kleeff, J.; Friess, H.; Büchler, M.W. How Helicobacter pylori changed the life of surgeons. Dig. Surg. 2002, 20, 93–102. [Google Scholar] [CrossRef]

	



Balfour, D.C. Factors influencing the life expectancy of patients operated on for gastric ulcer. Ann. Surg. 1922, 76, 405–408. [Google Scholar] [CrossRef]

	



Freedman, M.A.; Berne, C.J. Gastric carcinoma of gastrojejunal stoma. Gastroenterology 1954, 27, 210–217. [Google Scholar] [CrossRef]

	



Heinzel, J.; Laqua, H. Magencarcinom Enachfruherner Resektion Wegen Ulcus Ventriculi Bzw. duodeni. Langenbecks Arch. Chir. 1954, 278, 87–95. [Google Scholar] [CrossRef]

	



Ohashi, H.; Katai, H.; Fukagawa, T.; Gotoda, T.; Sano, T.; Sasako, M. Cancer of the gastric stump following distal gastrectomy for cancer. Br. J. Surg. 2007, 94, 92–95. [Google Scholar] [CrossRef] [PubMed]

	



Fujita, T.; Gotohda, N.; Takahashi, S.; Nakagohri, T.; Konishi, M.; Kinoshita, T. Relationship between the histological type of initial lesions and the risk for the development of remnant gastric cancers after gastrectomy for synchronous multiple gastric cancers. World J. Surg. 2010, 34, 296–302. [Google Scholar] [CrossRef] [PubMed]

	



Japanese Research Society for Gastric Cancer and Japanese Gastric Cancer Association. (1972–2001) Statistical Report of Nationwide Registry of Gastric Carcinoma; National Cancer Center: Tokyo, Japan, No. 1-54. (In Japanese)

	



Japanese Gastric Cancer Association Registration Committee; Maruyama, K.; Hayashi, K.; Isobe, Y. Gastric cancer treated in 1991 in Japan: Analysis of nationwide registry. Gastric Cancer 2006, 9, 51–66. [Google Scholar] [PubMed]

	



Msika, S.; Benhamiche, A.M.; Jouve, J.L.; Rat, P.; Faivre, J. Prognostic factors after curative resection for gastric cancer. A population-based study. Eur. J. Cancer 2000, 36, 390–396. [Google Scholar] [CrossRef]

	



Kaneko, K.; Kondo, H.; Saito, D.; Shirao, K.; Yamaguchi, H.; Yokota, T.; Yamao, G.; Sano, T.; Sasako, M.; Yoshida, S. Early gastric stump cancer following distal gastrectomy. Gut 1998, 43, 342–344. [Google Scholar] [CrossRef]

	



Takeno, S.; Noguchi, T.; Kimura, Y.; Fujiwara, S.; Kubo, N.; Kawahara, K. Early and late gastric cancer arising in the remnant stomach after distal gastrectomy. Eur. J. Surg. Oncol. 2006, 32, 1191–1194. [Google Scholar] [CrossRef]

	



Ahn, H.S.; Kim, J.W.; Yoo, M.W.; Park, D.J.; Lee, H.J.; Lee, K.U.; Yang, H.K. Clinicopathological features and surgical outcomes of patients with remnant gastric cancer after a distal gastrectomy. Ann. Surg. Oncol. 2008, 15, 1632–1639. [Google Scholar] [CrossRef]

	



Tanigawa, N.; Nomura, E.; Lee, S.W.; Kaminishi, M.; Sugiyama, M.; Aikou, T.; Kitajima, M. Current state of gastric stump carcinoma in Japan: Based on the results of a nationwide survey. World J. Surg. 2010, 34, 1540–1547. [Google Scholar] [CrossRef]

	



Ojima, T.; Iwahashi, M.; Nakamori, M.; Nakamura, M.; Naka, T.; Katsuda, M.; Iida, T.; Tsuji, T.; Hayata, K.; Takifuji, K.; et al. Clinicopathological characteristics of remnant gastric cancer after a distal gastrectomy. J. Gastrointest. Surg. 2010, 14, 277–281. [Google Scholar] [CrossRef]

	



Komatsu, S.; Ichikawa, D.; Okamoto, K.; Ikoma, D.; Tsujiura, M.; Nishimura, Y.; Murayama, Y.; Shiozaki, A.; Ikoma, H.; Kuriu, Y. Progression of remnant gastric cancer is associated with duration of follow-up following distal gastrectomy. World J. Gastroenterol. 2012, 18, 2832–2836. [Google Scholar] [CrossRef]

	



Li, F.; Zhang, R.; Liang, H.; Zhao, J.; Liu, H.; Quan, J.; Wang, X.; Xue, Q. A retrospective clinicopathologic study of remnant gastric cancer after distal gastrectomy. Am. J. Clin. Oncol. 2013, 36, 244–249. [Google Scholar] [CrossRef] [PubMed]

	



Tokudome, S.; Kono, S.; Ikeda, M.; Kuratsune, M.; Sano, C.; Inokuchi, K.; Kodama, Y.; Ichimiya, H.; Nakayama, F.; Kaibara, N.; et al. A prospective study on primary gastric stump cancer following partial gastrectomy for benign gastroduodenal diseases. Cancer Res. 1984, 44, 2208–2212. [Google Scholar] [PubMed]

	



Asano, A.; Mizuno, S.; Sasaki, R.; Aoki, K.; Yokoyama, H.; Yokoyama, Y. The long term prognosis of patients gastrectomized for benign gastroduodenal diseases. Jpn. J. Cancer Res. 1987, 78, 337–348. [Google Scholar] [PubMed]

	



Caygill, C.P.J.; Kirkhama, J.S.; Hilla, M.J.; Northfielda, T.C. Mortality from gastric cancer following gastric surgery for peptic ulcer. Lancet 1986, 327, 929–931. [Google Scholar] [CrossRef]

	



Toftgaard, C. Gastric cancer after peptic ulcer surgery. A historic prospective cohort investigation. Ann. Surg. 1989, 210, 159–164. [Google Scholar] [CrossRef]

	



Kondo, K.; Yamauchi, M.; Sasaki, R.; Akiyama, S.; Watanabe, T.; Yokoyama, Y.; Takagi, H. Statistical and pathological study of carcinoma in the gastric remnant. Nippon Shoukaigeka Gakkai Zasshi Jpn. J. Gastroenterol. Surg. 1991, 24, 2105–2112, (In Japanese with English abstract). [Google Scholar] [CrossRef]

	



O’Connor, H.J.; Dixon, M.F.; Wyatt, J.I.; Axon, A.T.; Ward, D.C.; Dewar, E.P. Effect of duodenal ulcer surgery and enterogastric reflux on Campylobacter pyloridis. Lancet 1986, 2, 1178–1181. [Google Scholar] [CrossRef]

	



Vogel, S.B.; Drane, W.E.; Woodward, E.R. Clinical and radionuclide evaluation of bile diversion by Braun enteroenterostomy: Prevention and treatment of alkaline reflux gastritis. An alternative to Roux-en-Y diversion. Ann. Surg. 1994, 219, 458–466. [Google Scholar] [CrossRef]

	



Chan, D.C.; Fan, Y.M.; Lin, C.K.; Chen, C.J.; Chen, C.Y.; Chao, Y.C. Roux-en-Y Reconstruction after Distal Gastrectomy to Reduce Enterogastric Reflux and Helicobacter pylori infection. J. Gastrointest. Surg. 2007, 11, 1732–1740. [Google Scholar] [CrossRef]

	



Hollands, M.J.; Filipe, I.; Edwards, S.; Brame, K.; Maisey, M.; Owen, W.J. Clinical and histological sequelae of Roux-en-Y diversion. Br. J. Surg. 1989, 76, 481–484. [Google Scholar] [CrossRef]

	



Kondo, K.; Suzuki, H.; Nagayo, T. The influence of gastro-jejunal anastomosis on gastric carcinogenesis in rats. Jpn. J. Cancer Res. 1984, 75, 362–369. [Google Scholar]

	



Salmon, R.J.; Merle, S.; Zafrani, B.; Decosse, J.J.; Sherloch, P.; Deschner, E.E. Gastric carcinogenesis induced by N-methyl-N-nitrosoguanidine: Role of gastrectomy and duodenal reflux. Jpn. J. Cancer Res. 1985, 76, 167–172. [Google Scholar] [PubMed]

	



Mason, R.C. Duodenogastric reflux in rat gastric carcinoma. Br. J. Surg. 1986, 73, 801–803. [Google Scholar] [CrossRef] [PubMed]

	



Mason, R.C.; Filipe, I. The aetiology of gastric stump carcinoma in the rat. Scand. J. Gastroenterol. 1990, 25, 961–965. [Google Scholar] [CrossRef] [PubMed]

	



Kojima, H.; Kondo, K.; Takagi, H. The influence of reflux of bile and pancreatic juice on gastric carcinogenesis in rats. Nippon Geka Gakkai Zasshi (J. Jpn. Surg. Soc.) 1990, 91, 818–826, (In Japanese with English abstract). [Google Scholar]

	



Sinning, C.; Schaefer, N.; Standop, J.; Hirner, A.; Wolff, M. Gastric stump carcinoma—Epidemiology and current concepts in pathogenesis and treatment. Eur. J. Surg. Oncol. 2007, 33, 133–139. [Google Scholar] [CrossRef]

	



Uchiyama, K.; Onishi, H.; Tani, M.; Kinoshita, H.; Kawai, M.; Ueno, M.; Yamaue, H. Long-term prognosis after treatment of patients with choledocholithiasis. Ann. Surg. 2003, 238, 97–102. [Google Scholar] [CrossRef]

	



Muscroft, T.J.; Deane, S.A.; Youngs, D.; Burdon, D.W.; Keighley, M.R. The microflora of the postoperative stomach. Br. J. Surg. 1981, 68, 560–564. [Google Scholar] [CrossRef]

	



Bechi, P.; Amorosi, A.; Mazzanti, R.; Romagnoli, P.; Tonelli, L. Gastric histology and fasting bile reflux after partial gastrectomy. Gastroenterology 1987, 93, 335–343. [Google Scholar] [CrossRef]

	



Sitarz, R.; Maciejewski, R.; Polkowski, W.P.; Offerhaus, G.J. A Gastroenterostoma after Billroth antrectomy as a premalignant condition. World J. Gastroenterol. 2012, 18, 3201–3206. [Google Scholar]

	



Hammar, E. The localization of precancerous changes and carcinoma after previous gastric operation for benign condition. Acta Pathol. Microbiol. Scand. A 1976, 84, 495–507. [Google Scholar] [CrossRef] [PubMed]

	



Kondo, K. Duodenogastric reflux and gastric stump carcinoma. Gastric Cancer 2002, 5, 16–22. [Google Scholar] [CrossRef] [PubMed]

	



Morgagni, P.; Marfisi, C.; Gardini, A.; Marrelli, D.; Saragoni, L.; Roviello, F.; Vittimberga, G.; Garcea, D. Subtotal gastrectomy as treatment for distal multifocal early gastric cancer. J. Gastrointest. Surg. 2009, 13, 2239–2244. [Google Scholar] [CrossRef] [PubMed]

	



Morgagni, P.; Gardini, A.; Marrelli, D.; Vittimberga, G.; Marchet, A.; de Manzoni, G.; Di Cosmo, M.A.; Rossi, G.M.; Garcea, D.; Roviello, F. Gastric stump carcinoma after distal subtotal gastrectomy for early gastric cancer: Experience of 541 patients with long-term follow-up. Am. J. Surg. 2015, 209, 1063–1068. [Google Scholar] [CrossRef] [PubMed]

	



Ferretti, S.; Gafa, L. Upper gastrointestinal tract cancers: Oesophagus, stomach, liver, gallbladder and biliary ducts, pancreas. Epidemiol. Prev. 2004, 28 (Suppl. S2), 34–42. [Google Scholar]

	



Corley, D.A.; Kubo, A. Influence of site classification on cancer incidence rates: An analysis of gastric cardia carcinomas. J. Natl. Cancer Inst. 2004, 96, 1383–1387. [Google Scholar] [CrossRef]

	



Bottcher, K.; Roder, J.D.; Busch, R. Epidemiologie des magenkarzinomsauschirurgischersicht. Ergebnisse der DeutschenMagenkarzinom-Studie von 1992. Dtsch. Med. Wochenschr. 1993, 118, 729–736. [Google Scholar] [CrossRef]

	



Fuchs, C.S.; Mayer, R.J. Gastric carcinoma. N. Engl. J. Med. 1995, 333, 32–41. [Google Scholar] [CrossRef]

	



Hamamoto, T.; Yokozaki, H.; Semba, S.; Yasui, W.; Yunotani, S.; Miyazaki, K.; Tahara, E. Altered microsatellites in incomplete-type intestinal metaplasia adjacent to primary gastric cancers. J. Clin. Pathol. 1997, 50, 841–846. [Google Scholar] [CrossRef]

	



Zhe, J.; Gen, T.; Michiko, S.; Toru, M.; Takayuki, M.; Masahiro, H.; Mitsumasa, O.; Kiyonari, O.; Shin-ya, O.; Yasushi, E.; et al. Absence of BAT-26 instability in gastric intestinal metaplasia. Pathol. Int. 2001, 51, 473–475. [Google Scholar]

	



Choi, S.W.; Choi, J.R.; Chung, Y.J. Prognostic implications of microsatellite genotypes in gastric carcinoma. Int. J. Cancer 2000, 89, 378–383. [Google Scholar] [CrossRef]

	



Candusso, M.E.; Luinetti, O.; Villani, L.; Alberizzi, P.; Klersy, C.; Fiocca, R.; Ranzani, G.N.; Solcia, E. Loss of heterozygosity at 18q21 region in gastric cancer involves a number of cancer-related genes and correlates with stage and histology, but lacks independent prognostic value. J. Pathol. 2002, 197, 44–50. [Google Scholar] [CrossRef]

	



Sepulveda, A.R.; Santos, A.C.; Yamaoka, Y.; Wu, L.; Gutierrez, O.; Kim, J.G.; Graham, D.Y. Marked differences in the frequency of microsatellite instability in gastric cancer from different countries. Am. J. Gastroenterol. 1999, 94, 3034–3038. [Google Scholar] [CrossRef]

	



Matsui, N.; Yao, T.; Akazawa, K.; Nawata, H.; Tsuneyoshi, M. Different characteristics of carcinoma in the gastric remnant: Histochemical and immunohistochemical studies. Oncol. Rep. 2001, 8, 17–26. [Google Scholar] [CrossRef] [PubMed]

	



Nakachi, A.; Miyazato, H.; Shimoji, H.; Hiroyasu, S.; Isa, T.; Shiraishi, M.; Muto, Y. Microsatellite instability in patients with gastric remnant cancer. Gastric Cancer 1999, 2, 210–214. [Google Scholar] [CrossRef] [PubMed]

	



Aya, M.; Yashiro, M.; Nishioka, N.; Onoda, N.; Hirakawa, K. Carcinogenesis in the remnant stomach following distal gastrectomy with Billroth II reconstruction is associated with high-level microsatellite instability. Anticancer Res. 2006, 26, 1403–1411. [Google Scholar]

	



Fukuhara, K.; Osugi, H.; Takada, N.; Takemura, M.; Lee, S.; Taguchi, S.; Kaneko, M.; Tanaka, Y.; Fujiwara, Y.; Nishizawa, S.; et al. Duodenogastric reflux eradicates Helicobacter pylori after distal gastrectomy. Hepatogastroenterology 2004, 51, 1548–1550. [Google Scholar]

	



Bair, M.J.; Wu, M.S.; Chang, W.H.; Shih, S.C.; Wang, T.E.; Chen, C.J.; Lin, C.C.; Liu, C.Y.; Chen, M.J. Spontaneous clearance of Helicobacter pylori colonization in patients with partial gastrectomy: Correlates with operative procedures and duration after operation. J. Formos. Med. Assoc. 2009, 108, 13–19. [Google Scholar] [CrossRef]

	



Abe, H.; Murakami, K.; Satoh, S.; Sato, R.; Kodama, M.; Arita, T.; Fujioka, T. Influence of bile reflux and Helicobacter pylori infection on gastritis in the remnant gastric mucosa after distal gastrectomy. J. Gastroenterol. 2005, 40, 563–569. [Google Scholar] [CrossRef]

	



Onoda, N.; Maeda, K.; Sawada, T.; Wakasa, K.; Arakawa, T.; Chung, K.H. Prevalence of Helicobacter pylori infection in gastric remnant after distal gastrectomy for primary gastric cancer. Gastric Cancer 2001, 4, 87–92. [Google Scholar] [CrossRef]

	



Suh, S.; Nah, J.C.; Uhm, M.S.; Jung, Y.M.; Kim, N.; Lee, D.H.; Jung, H.C.; Song, I.S. Changes in prevalence of Helicobacter pylori infection after subtotal gastrectomy. Hepatogastroenterology 2012, 59, 646–648. [Google Scholar] [PubMed]

	



Matsukura, N.; Tajiri, T.; Kato, S.; Togashi, A.; Masuda, G.; Fujita, I.; Tokunaga, A.; Yamada, N. Helicobacter pylori eradication therapy for the remnant stomach after gastrectomy. Gastric Cancer 2003, 6, 100–107. [Google Scholar] [CrossRef] [PubMed]

	



Danesh, J.; Appleby, P.; Peto, R. How often does surgery for peptic ulceration eradicate Helicobacter pylori? Systematic review of 36 studies. BMJ 1998, 316, 746–747. [Google Scholar] [CrossRef] [PubMed]

	



Tomtitchong, P.; Onda, M.; Matsukura, N.; Tokunaga, A.; Kato, S.; Matsuhisa, T.; Yamada, N.; Hayashi, A. Helicobacter pylori infection in the remnant stomach after gastrectomy: With special reference to the difference between Billroth I and II anastomoses. J. Clin. Gastroenterol. 1998, 27, 154–158. [Google Scholar] [CrossRef]

	



Offerhaus, G.J.; Rieu, P.N.; Jansen, J.B.; Joosten, H.J.; Lamers, C.B. Prospective comparative study of the influence of postoperative bile reflux on gastric mucosal histology and Campylobacter pylori infection. Gut 1989, 30, 1552–1557. [Google Scholar] [CrossRef]

	



Adamopoulos, A.B.; Stergiou, G.S.; Sakizlis, G.N.; Tiniakos, D.G.; Nasothimiou, E.G.; Sioutis, D.K.; Achimastos, A.D. Diagnostic value of rapid urease test and urea breath test for Helicobacter pylori detection in patients with Billroth II gastrectomy: A prospective controlled trial. Dig. Liver Dis. 2009, 41, 4–8. [Google Scholar] [CrossRef]

	



Morris, A.; Ali, M.R.; Brown, P.; Lane, M.; Patton, K. Campylobacter pylori infection in biopsy specimens of gastric antrum: Laboratory diagnosis and estimation of sampling error. J. Clin. Pathol. 1989, 42, 727–732. [Google Scholar] [CrossRef]

	



Chun, H.J.; Park, S. Helicobacter pylori infection following partial gastrectomy for gastric cancer. World J. Gastroenterol. 2014, 20, 2765–2770. [Google Scholar]

	



Nakagawara, H.; Miwa, K.; Nakamura, S.; Hattori, T. Duodenogastric reflux sustains Helicobacter pylori infection in the gastric stump. Scand. J. Gastroenterol. 2003, 38, 931–937. [Google Scholar]

	



Uemura, N.; Okamoto, S.; Yamamoto, S.; Matsumura, N.; Yamaguchi, S.; Yamakido, M.; Taniyama, K.; Sasaki, N.; Schlemper, R.J. Helicobacter pylori infection and the development of gastric cancer. N. Engl. J. Med. 2001, 345, 784–789. [Google Scholar] [CrossRef]

	



Forman, D.; Newell, D.G.; Fullerton, F.; Yarnell, J.W.; Stacey, A.R.; Wald, N.; Sitas, F. Association between infection with Helicobacter pylori and risk of gastric cancer: Evidence from a prospective investigation. BMJ 1991, 302, 1302–1305. [Google Scholar] [CrossRef] [PubMed]

	



Parsonnet, J.; Friedman, G.D.; Vandersteen, D.P.; Chang, Y.; Vogelman, J.H.; Orentreich, N.; Sibley, R.K. Helicobacter pylori infection and the risk of gastric carcinoma. N. Engl. J. Med. 1991, 325, 1127–1131. [Google Scholar] [CrossRef] [PubMed]

	



Malfertheiner, P.; Megraud, F.; O’Morain, C.A.; Atherton, J.; Axon, A.T.; Bazzoli, F.; Gensini, G.F.; Gisbert, J.P.; Graham, D.Y.; Rokkas, T. Management of Helicobacter pylori infection—The Maastricht IV/Florence Consensus Report. Gut 2012, 61, 646–664. [Google Scholar] [CrossRef]

	



Fock, K.M.; Talley, N.; Moayyedi, P.; Hunt, R.; Azuma, T.; Sugano, K.; Xiao, S.D.; Lam, S.K.; Goh, K.L.; Chiba, T.; et al. Asia-Pacific consensus guidelines on gastric cancer prevention. J. Gastroenterol. Hepatol. 2008, 23, 351–365. [Google Scholar] [CrossRef] [PubMed]

	



Asaka, M.; Dragosics, B.A. Helicobacter pylori and gastric malignancies. Helicobacter 2004, 9, 35–41. [Google Scholar] [CrossRef] [PubMed]

	



Sugiyama, T. Development of gastric cancer associated with Helicobacter pylori infection. Cancer Chemother. Pharmacol. 2004, 54, 12–20. [Google Scholar] [CrossRef] [PubMed]

	



Baas, I.O.; van Rees, B.P.; Musler, A.; Craanen, M.E.; Tytgat, G.N.; van den Berg, F.M.; Offerhaus, G.J. Helicobacter pylori and Epstein–Barr virus infection and the p53 tumor suppressor pathway in gastric stump cancer compared with carcinoma in the non-operated stomach. J. Clin. Pathol. 1998, 51, 662–666. [Google Scholar] [CrossRef]

	



van Rees, B.P.; Musler, A.; Caspers, E.; Drillenburg, P.; Craanen, M.E.; Polkowski, W.; Chibowski, D.; Offerhaus, G.J. K-Ras mutations in gastric stump carcinomas and in carcinomas from the non-operated stomach. Hepatogastroenterology 1999, 46, 2063–2068. [Google Scholar]

	



Johannesson, K.A.; Hammar, E.; Staël von Holstein, C. Mucosal changes in the gastric remnant: Long-term effects of bile reflux diversion and Helicobacter pylori infection. Eur. J. Gastroenterol. Hepatol. 2003, 15, 35–40. [Google Scholar] [CrossRef]

	



Katsube, T.; Ogawa, K.; Hamaguchi, K.; Murayama, M.; Konnno, S.; Shimakawa, T.; Naritaka, Y.; Yagawa, H.; Kajiwara, T.; Aiba, M. Prevalence of Helicobacter pylori in the residual stomach after gastrectomy for gastric cancer. Hepatogastroenterology 2002, 49, 128–132. [Google Scholar]

	



Giuliani, A.; Caporale, A.; Demoro, M.; Benvenuto, E.; Scarpini, M.; Spada, S.; Angelico, F. Gastric cancer precursor lesions and helicobacter pylori infection in patients with partial gastrectomy for peptic ulcer. World J. Surg. 2005, 29, 1127–1130. [Google Scholar] [CrossRef] [PubMed]

	



Giuliani, A.; Galati, G.; Demoro, M.; Scimò, M.; Pecorella, I.; Basso, L. Screening of Helicobacter pylori infection after gastrectomy for cancer or peptic ulcer. Arch. Surg. 2010, 145, 962–967. [Google Scholar] [CrossRef] [PubMed]

	



Fukuhara, K.; Osugi, H.; Takada, N.; Takemura, M.; Ohmoto, Y.; Kinoshita, H. Quantitative determinations of duodenogastric reflux, prevalence of Helicobacter pylori infection, and concentrations of interleukin-8. World J. Surg. 2003, 27, 567–570. [Google Scholar] [CrossRef] [PubMed]

	



Hamaguchi, K.; Ogawa, K.; Katsube, T.; Konno, S.; Aiba, M. Does eradication of Helicobacter pylori reduce the risk of carcinogenesis in the residual stomach after gastrectomy for early gastric cancer? Langenbecks Arch. Surg. 2004, 389, 83–91. [Google Scholar] [CrossRef] [PubMed]

	



Sakakibara, M.; Ando, T.; Ishiguro, K.; Maeda, O.; Watanabe, O.; Hirayama, K.; Nakamura, M.; Miyhara, R.; Goto, H. Usefulness of Helicobacter pylori eradication for precancerous lesions of the gastric remnant. J. Gastroenterol. Hepatol. 2014, 29, 60–64. [Google Scholar] [CrossRef] [PubMed]

	



Wong, B.C.Y.; Lam, S.K.; Wong, W.M.; Chen, J.S.; Zheng, T.T.; Feng, R.E.; Lai, K.C.; Hu, W.H.C.; Yuen, S.T.; Leung, S.Y.; et al. Helicobacter pylori eradication to prevent gastric cancer in a high-risk region of China: A randomized controlled trial. JAMA 2004, 291, 187–194. [Google Scholar] [CrossRef]

	



Zhou, L.Y.; Lin, S.R.; Ding, S.G.; Huang, X.B.; Zhang, L.; Meng, L.M. The changing trends of the incidence of gastric cancer after Helicobacter pylori eradication in Shandong area. Chin. J. Dig. Dis. 2005, 6, 114–115. [Google Scholar] [CrossRef]

	



Mer, R.; Fontham, E.T.H.; Bravo, L.E.; Bravo, J.C.; Piazuelo, M.B.; Camargo, M.C.; Correa, P. Long term follow up of patients treated for Helicobacter pylori infection. Gut 2005, 54, 1536–1540. [Google Scholar] [CrossRef]

	



Ito, M.; Haruma, K.; Kamada, T.; Mihara, M.; Kim, S.; Kitadai, Y.; Sumii, M.; Tanaka, S.; Yoshihara, M.; Chayama, K. Helicobacter pylori eradication therapy improves atrophic gastritis and intestinal metaplasia: A 5-year prospective study of patients with atrophic gastritis. Aliment. Pharmacol. Ther. 2002, 16, 1449–1456. [Google Scholar] [CrossRef]

	



Sung, J.J.Y.; San-Rin, L.; Ching, J.Y.L.; Li-Ya, Z.; Kar, F.T.; Ren-Ten, W.; Wai, K.L.; Enders, K.W.; James, Y.W.L.; Yuk, T.L.; et al. Atrophy and intestinal metaplasia one year after cure of H. pylori infection: A prospective, randomized study. Gastroenterology 2000, 119, 7–14. [Google Scholar] [CrossRef]

	



Maehata, Y.; Nakamura, S.; Fujisawa, K.; Esaki, M.; Moriyama, T.; Asano, K.; Fuyuno, Y.; Yamaguchi, K.; EgashiraIssei Kim, H.; Kanda, M.; et al. Long-term effect of metachronous gastric cancer after endoscopic resection of early gastric cancer. Gastrointest. Endosc. 2012, 75, 39–46. [Google Scholar] [CrossRef] [PubMed]

	



Nozaki, K.; Shimizu, N.; Ikehara, Y.; Inoue, M.; Tsukamoto, T.; Inada, K.; Tanaka, H.; Kumagai, T.; Kaminishi, M.; Tatematsu, M. Effect of early eradication on Helicobacter pylori-related gastric carcinogenesis in Mongolian gerbils. Cancer Sci. 2003, 94, 235–239. [Google Scholar] [CrossRef]

	



Wu, C.Y.; Kuo, K.N.; Wu, M.S.; Chen, Y.J.; Wang, C.B.; Lin, J.T. Early Helicobacter pylori eradication decreases risk of gastric cancer in patients with peptic ulcer disease. Gastroenterology 2009, 137, 1641–1648. [Google Scholar] [CrossRef] [PubMed]

	



Pflüger, M.J.; Felsenstein, M.; Schmocker, R.; Wood, L.D.; Hruban, R.; Fujikura, K.; Rozich, N.; van Oosten, F.; Weiss, M.; Burns, W.; et al. Gastric cancer following pancreaticoduodenectomy: Experience from a high-volume center and review of existing literature. Surg. Open Sci. 2020, 2, 32–40. [Google Scholar] [CrossRef] [PubMed]

	



Uemura, N.; Mukai, T.; Okamoto, S.; Yamaguchi, S.; Mashiba, H.; Taniyama, K.; Sasaki, N.; Haruma, K.; Sumii, K.; Kajiyama, G. Effect of Helicobacter pylori eradication on subsequent development of cancer after endoscopic resection of early gastric cancer. Cancer Epidemiol. Biomarkers Prev. 1997, 6, 639–642. [Google Scholar] [CrossRef]

	



Nakagawa, S.; Asaka, M.; Kato, M.; Nakamura, M.; Kato, C.; Fujioka, T.; Tatsuta, M.; Keida, K.; Terao, S.; Takahashi, S.; et al. Helicobacter pylori eradication and metachronous gastric cancer after endoscopic mucosal resection of early gastric cancer. Aliment. Pharmacol. Ther. Symp. 2006, 24 (Suppl. S4), 214–218. [Google Scholar] [CrossRef]

	



Han, J.S.; Jang, J.S.; Choi, S.R.; Kwon, H.C.; Kim, M.C.; Jeong, J.S.; Kim, S.J.; Sohn, Y.J.; Lee, E.J. A study of metachronous cancer after endoscopic resection of early gastric cancer. Scand. J. Gastroenterol. 2011, 46, 1099–1104. [Google Scholar] [CrossRef]

	



Fukase, K.; Kato, M.; Kikuchi, S.; Inoue, K.; Uemura, N.; Okamoto, S.; Terao, S.; Amagai, K.; Hayashi, S.; Asaka, M. Effect of eradication of Helicobacter pylori on incidence of metachronous gastric carcinoma after endoscopic resection of early gastric cancer: An open-label, randomised controlled trial. Lancet 2008, 372, 392–397. [Google Scholar] [CrossRef]

	



Kato, M.; Nishida, T.; Yamamoto, K.; Hayashi, S.; Kitamura, S.; Yabuta, T.; Yoshio, T.; Nakamura, T.; Komori, M.; Kawai, N.; et al. Scheduled endoscopic surveillance controls secondary cancer after curative endoscopic resection for early gastric cancer: A multicentre retrospective cohort study by Osaka University ESD study group. Gut 2013, 62, 1425–1432. [Google Scholar] [CrossRef]

	



Li, L.; Yu, C. Helicobacter pylori Infection following Endoscopic Resection of Early Gastric Cancer. Biomed. Res. Int. 2019, 2019, 9824964. [Google Scholar] [CrossRef]

	



Mladenova, I. Clinical Relevance of Helicobacter pylori Infection. J. Clin. Med. 2021, 10, 3473. [Google Scholar] [CrossRef] [PubMed]












	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2022 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  jcm-11-01498


  
    		
      jcm-11-01498
    


  




  





media/file0.png





