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Premalignant conditions of the stomach

This group of conditions includes those that, if untreated, become malignant, as well as disorders of the stomach that may predispose to gastric cancer. In particular patients with hypogammaglogulinaemia (50-fold excess) and pernicious anaemia (three-fold excess) are at high risk. 

Chronic atrophic gastritis and intestinal metaplasia

Patients with hypogammaglobulinaemia and pernicious anaemia have chronic atrophic gastritis and the incidence of gastric cancer is said to be higher in patients with this condition. Certainly achlorhydria results from the chronic atrophic gastritis and 75 per cent of patients with gastric carcinoma are achlorhydric. Strickland has divided chronic atrophic gastritis into two subgroups: type A, which is associated with pernicious anaemia, predominantly affects the fundus and body and is autoimmune in origin, while type B gastritis affects the antrum and is related to environmental factors. This type is also found in the stomach some years after gastrectomy for benign peptic ulcer disease and may be regarded as a failure of the gastric mucosa to respond to repeated injury. Both types predispose to cancer. 

Intestinal metaplasia of the gastric mucosa is commonly found in association with gastric cancers, and epidemiological studies have confirmed that populations with a high incidence of carcinoma of the stomach also have a high incidence of intestinal metaplasia. However, mucosal atrophy and intestinal metaplasia are common phenomena, their incidence increasing with increasing age, and they are particularly common in elderly populations. Some suggest that the intestinal type of gastric cancer results from gastric mucosa that has undergone a sequence of mutations and defined histopathological changes that may start in the first decade of life. The first lesion is atrophic gastritis followed by progressive intestinalization of the mucosa to intestinal metaplasia, then dysplasia and finally carcinoma. The finding of some of these precursor conditions alone cannot at present be regarded as definitely premalignant unless dysplastic mucosa is found. 

Recently, gastric cancer has been associated with Helicobacter pylori infection. This organism is associated with antral inflammation and gastritis. It is proposed that infection and inflammation may result in the production of an epidermal growth factor which may have an oncogenic action on gastric mucosa.

Benign gastric ulcers

The relationship between benign gastric ulcer and gastric cancer is controversial. There is debate over whether benign chronic gastric ulcers have malignant potential; the suggestion is that the regenerating mucosa around an ulcer is prone to become malignant. The issue is further clouded since some ulcerating gastric cancers can mimic benign gastric ulcers closely, sometimes healing in response to medical treatment. Approximately 4 to 10 per cent of all gastric cancers behave in this way, and 70 per cent of early gastric cancers may heal as part of the &lsquo;lifecycle of the malignant ulcer&rsquo;. Improvements in endoscopy with biopsy have improved detection of both benign and malignant disease, and it appears that the development of cancer in the edge of a benign gastric ulcer is rare. There is no clear description of a proven benign ulcer turning malignant. The stable incidence of gastric ulcer with a decline in the incidence of gastric carcinoma supports the view that gastric ulcer is not a premalignant condition. Similarly the location of benign and malignant disease is different, with most benign gastric ulcers (50&ndash;70 per cent) occurring on the lesser curve. It is now accepted that the most important question on finding a gastric ulcer is to decide whether it is benign or malignant from the outset. 

Gastric polyps

Gastric polyps are found in 0.5 per cent of individuals undergoing autopsy. Most (65&ndash;90 per cent) are hyperplastic polyps that are regenerative, non-neoplastic lesions and usually smaller than 2 cm. Only two patients have been reported in whom a carcinoma was found in association with a hyperplastic polyp. There is no strong relationship with gastric carcinoma and these polyps should not be regarded as premalignant. 

In contrast adenomatous polyps are truly premalignant. They are often larger (80 per cent greater than 2cm) and are tubulovillous or villous on microscopic examination. The frequency of malignant change increases with increasing size. In a large series, 38 per cent of patients with gastric adenomatous polyps had gastric carcinoma. Similarly 34 per cent of post-gastrectomy specimens removed for gastric cancer contain adenomatous polyps, and severe dysplasia with carcinoma in situ has been found in over 20 per cent of removed polyps. 

Previous gastric surgery

As early as 1922 Balfour reported a gastric cancer occurring in the residual stomach after surgery for benign peptic ulcer disease. The term &lsquo;stump cancer&rsquo; was soon used since carcinoma seemed to occur more frequently after Billroth I and II gastrectomy than after vagotomy with pyloroplasty or gastroenterostomy. A large postmortem study demonstrated that gastric cancer was less frequent in patients who had undergone gastric surgery 15 years prior to death, but six times greater in those who had surgery 25 years earlier. In a historical prospective cohort study in Denmark from 1955 to 1982, the risk of gastric cancer immediately, and for 15 years after, peptic ulcer surgery was less than expected. This was attributed to patients having less gastric mucosa exposed to carcinogen following gastrectomy. However, the risk of cancer was 2.1 times greater than the general population 25 years after surgery. The greatest risk (3.2 times) was in male patients who had had a Billroth II gastrectomy. Patients who had simple suture of a perforated ulcer had no increased risk, indicating that peptic ulcer disease was not a risk factor. The pathogenesis of gastric stump cancer has been shown experimentally to be related to operations that promote duodenogastric bile reflux, achlorhydria, and atrophic gastritis. Overall, the risk of developing gastric cancer following gastrectomy has been reported as between 3 and 10 per cent. The decline in surgery for peptic ulcer disease means that there is every prospect that in 20 or 30 years stump cancer may become a rare phenomenon.

M&eacute;n&eacute;trier's disease and hyperplastic gastropathy

Gastric carcinoma has been described as a complication of M&eacute;n&eacute;trier's disease, but the magnitude of risk is unknown. In M&eacute;n&eacute;trier's disease, there is giant hyperplasia of the gastric mucosal folds and the condition can be difficult to distinguish from gastric polyposis or lymphoma. The mucosal abnormality associated with M&eacute;n&eacute;trier's disease results in hyperplasia of mucus glands, whereas the parietal cell mass falls. Thus gastric secretion is rich in protein and mucus but is often hypochlorhydric. Hypersecretory conditions, including Zollinger&ndash;Ellison syndrome, may be associated with hyperplastic rugal folds and excessive acid secretion without increased risk of gastric cancer.
Premalignant conditions and benign tumuors of the colon  
Inflammatory bowel disease

Ulcerative colitis has, for a long time, been known to increase the risk of colonic cancer. The risk increases almost exponentially with time some 10 years after the onset of the disease, particularly in patients who have total colitis, those with a severe first attack, those who develop the disease in childhood, and those patients whose disease follows a relapsing course. Patients with mild distal colitis have no greater risk of developing rectal cancer than the normal population, while patients with severe long-standing disease have a 1 in 2 chance of developing colonic cancer after 30 years. Colonic epithelial dysplasia seems to be the precursor lesion, though progression of a particular area of dysplasia is not inevitable. Areas of dysplasia may be scattered throughout the colon, which explains the greater likelihood of multiple cancers among those with colitis. The tumours are seldom polypoid or exophitic but usually flat and infiltrating, which makes diagnosis more difficult. The prognosis of these colitic cancers was originally thought to be particularly poor but more recent data suggests that stage for stage there is no difference in prognosis compared to sporadic cancers. 

Crohn's colitis is also associated with an increased risk of cancer in the diseased segment as well as in other areas of the digestive tract. The risk is, however, less than that associated with severe ulcerative colitis. It is uncertain whether the chronic inflammation is the main predisposing factor for carcinogenesis in these two conditions or whether genetic make-up or bile acids and their metabolites are more important. 

Colonic polyps

The association between colonic polyps and colonic cancer has been known for a long time. The incidence of malignant change increases with both the size of the polyps and the degree of dysplasia. Tubular adenomas are less prone to malignancy than are villous adenomas, which may also be very large. It is now believed that most, if not all, colonic cancers originate within an adenoma, and while most polyps do not become malignant it is clear that a polyp which has been growing for some years to achieve considerable size is more likely to do so. Equally clearly some pass through the adenoma phase quickly, underlying the dual process of tumourigenesis and malignant transformation. 

The prevalence of adenomas and the prevalence of colonic cancer run in parallel in epidemiological studies. Polyps are also frequently found in close proximity to cancers. The distribution of adenomas around the colon is the same as that of colonic cancers and some adenomas snared endoscopically disclose microscopic foci of cancer. The transformation of a benign adenoma into a cancer is thought to take, on average, about 5 years; the mean age of patients at diagnosis with polyps is 5 years less than that of patients presenting with a colonic cancer.
Metaplastic/hyperplastic polyps

Metaplastic polyps, which are synonymous with hyperplastic polyps, are the most common small polyps seen in the rectum and distal sigmoid colon. They are often multiple, usually about 5 mm or less in diameter, and are slightly raised above the surrounding normal mucosa. They are pale and uniform, which readily identifies them macroscopically from adenomas. The histological appearances are also distinctive. Their importance lies in distinguishing them from adenomas for the former are quite innocent, with no malignant potential, and cause no symptoms. While their aetiology is unknown there is a statistical association between metaplastic polyps and adenomas, probably because both are more common in older patients. Some clinicians therefore suggest that all patients with metaplastic polyps should at least undergo a flexible sigmoidoscopy to exclude adenomas. If no adenomas are found then the patient needs no further endoscopic surveillance. 

Adenomas
Adenomas are usually polypoid and vary considerably in size, shape, and histological differentiation. All adenomas start life as a neoplastic change in a single crypt (microadenomas) which gradually increases in size. Adenomas share the same uneven distribution as cancers around the colon. Well-differentiated tubular adenomas are the most common and are more often pedunculated, particularly when larger. The stalk may be 3 or 4 cm long and the shape of the polyp may sometimes be quite bizarre. By contrast, the less differentiated villous adenomas are less common and invariably sessile, often extending as a carpet over many centimetres of colon. Tubulovillous adenomas lie between the two both in frequency and morphology. They are usually polypoid but sessile, with a fairly broad base or a short stalk. Why the different types of adenoma have such different morphology is not clear but it is possible that the tubular adenomas are sufficiently slow growing for the peristaltic action of the colon, pulling the polyp down the lumen, gradually to produce a mucosal stalk by traction, whereas the faster growing villous adenoma expands laterally faster than a stalk can develop and produces less luminal mass to induce intussusception. The incidence of malignant change in an adenoma increases with the size of the tumour and the histological dysplasia, such that foci of cancer are common in large villous adenomas. Most adenomas are silent and are diagnosed during the investigation of other bowel symptoms. They may be detected by faecal occult blood screening, but when larger the blood in the stool may be clinically obvious. Bleeding is often episodic, small in volume, dark, and mixed in the faeces. However bleeding can occasionally be brisk, bright, and copious, particularly when a large polyp partially sloughs from its pedicle. Villous adenomas may also present with intermittent bleeding, but more often presents with the passage of mucous, which may be of sufficient volume to produce mucous diarrhoea. Large rectal lesions, replacing as much as 20 cm of mucosa, can cause enough mucus diarrhoea, rich in potassium, to induce dehydration, collapse, and hypokalaemic confusion. Urgency and urge incontinence are also common symptoms of these large villous adenomas. 

There is much useless debate about the best method of diagnosing polyps. A good double contrast barium enema can reliably detect polyps 0.5 cm or more in diameter. Colonoscopy can detect smaller lesions and has the added advantage of allowing simultaneous treatment, but it is also only about 95 per cent accurate. Use of the two investigations together increases the overall accuracy to nearly 100 per cent. From an economic point of view however, colonoscopy is the method of first choice if a polyp is suspected. Treatment for very small adenomas is biopsy cautery. Bigger polyps are snared and those larger than 5 cm are snared piecemeal, using electrocautery to coagulate and destroy the base. Complications of colonoscopic polypectomy are uncommon with proper care, but the most serious are perforation and haemorrhage. The frequency of perforation in skilled hands is about 1 per 1000 polypectomies and the respective incidence of bleeding sufficient to require transfusion is about 1 per 300. Vapourization using a Nd-YAG laser has been used to destroy adenomas, but this method carries a greater risk of perforation and does not produce a specimen for histological examination. Photodynamic therapy has also been used effectively for small adenomas but has little apparent advantage over the simpler and less expensive snare polypectomy.

Patients require endoscopic monitoring after polypectomy, and most authorities advise repeat colonoscopy at annual intervals until the colon is clear of polyps, when the interval may be increased to 4 or 5 years. Faecal occult blood screening may be advised for the intervening years. The incidence of polyps at subsequent endoscopy is 25 per cent when one polyp was found initially and 50 per cent when two or more polyps were snared. 

Large sessile rectal villous adenomas are not suitable for colonoscopic removal and sometimes present the surgeon with a formidable challenge particularly in the very elderly patients most likely to have such a tumour.

Small low lesions may be readily removed through the dilated anus by excision of a disc of rectal wall, or resection of mucosa alone if one can be sure there is no malignant change. The dissection of the mucosa is made much easier by infiltrating 1 in 200 000 noradrenaline solution into the submucosa. Small mucosal defects do not require closure and rapidly re-epithelialize, but defects resulting from a full thickness excision need to be sutured. The main advantage of this technique is that a good specimen is provided for easy histological examination. The Buess endoscopic technique of operating through a large proctoscope with the rectum insufflated with CO&sub2; is an extension of this method which provides better access to the proximal rectum but requires the skills of stereotactic operating. The instrumentation is expensive and the skills are not yet widely available. Both anterior resection and trans-sacral resection are major operations with major risks of morbidity, which may be justified for younger patients with large adenomas but not for the frail and debilitated. Parks devised the method of removing large villous adenomas per anum by infiltrating the submucosa with noradrenaline solution and excising a tube of rectal mucosa. The resulting large defect was then closed by plicating the rectum like a concertina. The technique is not easy and needs considerable dilatation of the anus, which is best avoided in elderly patients with already weakened sphincters. Deep electrocoagulation effectively destroys adenomas but produces no specimen and also requires considerable anal dilatation. Laser therapy avoids anal dilatation but again provides no specimen; however it is most useful for treating more proximal lesions, such as caecal villous adenomas, in patients unfit for resection. Endoscopic transanal resection, with continuous glycine irrigation, is in many ways ideally suited for the removal of small and large villous adenomas. The anus is not dilated, operation is quick with a low morbidity, can be repeated, and provides a reasonable, if fragmented, specimen for examination. However the operation does require the skills and experience of urological endoscopic surgery.

Patients with familial adenomatous polyposis syndrome require total colectomy and ileorectal anastomosis or a restorative proctocolectomy at some time in the later teens or early twenties because of the inevitable development of invasive cancer in one or more of the adenomatous polyps with the passage of time. The timing of surgery may reasonably be fitted around important social and educational events provided the colon is kept under annual endoscopic surveillance. The functional results of colectomy and ileorectal anastomosis are better than those of restorative proctocolectomy but the distal rectum of patients so treated must be inspected regularly to ensure that the residual polyps do not grow and become malignant. For reasons that are not clear the rectal polyps usually regress in size and number after colectomy and ileorectal anastomosis. 

Hamartomas

Two types of hamartoma are found in the colon: juvenile polyps and Peutz-Jegher's polyps which may be single or multiple. There is a strong family history, particularly in patients with multiple hamartomas. Presentation is similar to that of adenomas but, like the familial polyposis coli syndromes, at a younger age than sporadic adenomas. The importance lies in the observation that the hamartomas are frequently associated with adenomatous change and, therefore, a risk of malignant transformation. Treatment is usually by colonoscopic polypectomy, unless the polyps are very numerous when colectomy and ileorectal or pouch-anal anastomosis is preferable.

Mesenchymal tumours
Benign tumours can arise from each component of the colon but, with the exception of mucosal adenomas, they are rare. Not only are they common, they are also important because of their association with, and their propensity to become, colon cancers. Lipomas are not uncommon and are usually a chance finding at colonoscopy, although some may acquire a stalk and intussuscept, causing obstruction and pain. The appearances are obviously different from an adenoma. The polyp is smooth, usually dome shaped, and covered with normal looking mucosa. When large and intussuscepting the leading point may infarct. Most lipomas need no treatment, but when large they are best removed. Colonoscopic snare removal is often possible but there is a real risk of perforation if the base is broad. Removal may be incomplete if the polyp extends into the colonic wall. In these cases the snare cuts slowly because of the insulating properties of fat. Leiomyomas of the colon are uncommon and are usually asymptomatic chance findings. Recognition is, however, important. Like lipomas the polyp is dome-shaped and covered by normal mucosa. Unlike gastric leiomyomas there is little risk of haemorrhage. Haemangiomas also occur in the colon and present with intermittent and sometimes severe colonic haemorrhage. They are benign and are readily treated by segmental resection after diagnosis by colonoscopy or angiography.

 Carcinoid (neurendocrine) tumours
Gut endocrine tumours occur in the colon but, though uncommon, are often multiple. Many are benign but larger lesions are usually malignant and present and metastasize in much the same way as an adenocarcinoma. The rectum is the more common site for malignant &lsquo;carcinoids&rsquo;. Treatment is similar to that of rectal cancer, although more bowel should be removed to encompass the multifocal nature of the disease. Colonic &lsquo;carcinoids&rsquo; do not secrete 5-hydroxytryptamine and therefore do not produce the syndrome associated with ileal carcinoids. Immunological staining identifies the microscopic tumours and shows that colonic &lsquo;carcinoids&rsquo; contain a wide variety of neuroendocrine substances rather than a single gut hormone. The prognosis for malignant carcinoids' is poor; less than 30 per cent of patients survive for more than 5 years.
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