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APPENDIX
ACUTE NON‑SPECIFIC APPENDICITIS
Acute appendicitis is more common in Western than in Eastern or African countries.  Its precise incidence is not known, but more than 50,000 appendectomies are performed each year in Canada.  The condition is not regularly associated with any specific bacterial, viral or protozoal organism and outbreaks of dysentery are not normally associated with an increased incidence of appendicitis.  Bacterial studies usually grow a wide variety of organisms drawn from those normally present in the cecum which suggests that these are secondary invaders into tissues already damaged.

The most likely precipitating factor is obstruction of the appendiceal lumen.  There are a number of possible causes for this.  The mucosa can undergo inflammatory changes with edema; lymphoid tissue in the lamina propria and submucosa may hypertrophy, and foreign material can form fecaliths.  These factors may all interfere with normal peristaltic drainage.  This hypothesis is supported by the fact that 70% of appendices removed for proven appendicitis contain fecaliths.  It is also well known that the age of greatest liability to acute appendicitis coincides with the age of maximum development of appendiceal lymphoid tissue.

The earliest visible external change is dilatation and congestion of the small vessels on the serosal surface giving rise to hyperemia.  Later, a patchy purulent exudate forms on the surface causing dullness.  Later, the tip, and sometimes the whole organ, becomes soft, purplish and hemorrhagic as necrosis supervenes.  At a still later stage, perforation may be present.

Microscopically, there are mucosal crypt abscesses, pus within the lumen, and purulent exudate spreading through the muscle and out to the serosa.

The complications of untreated appendicitis include perforation leading to peritonitis and abscess formation.

There is considerable doubt whether acute appendicitis can progress to a chronic form and there seems to be no pathological basis for a diagnosis of "grumbling appendix".

TUMORS
Carcinoid tumor accounts for 85% of all appendiceal neoplasms and is present in between 1% and 0.1% of all surgically removed appendices suspected of having acute appendicitis.  It may be seen at all ages, but is commonest in the 5th decade.  Most carcinoids are small and are found near the appendiceal tip where they present as a slightly yellowish nodule.  In a vast majority of cases, they are entirely benign.

INFLAMMATORY BOWEL DISEASE
Ulcerative Colitis
Ulcerative colitis is a disease which begins in the rectum and spreads proximally to involve the whole of the large intestine and occasionally a small portion of the distal ileum.  The disease primarily involves the mucosa and only in exceptional cases of fulminating colitis are the deeper layers affected.  The inflammatory process is always in continuity with no tendency for patchy involvement.  The main symptoms are diarrhea, which may be bloody during severe attacks, and abdominal pain.  Anemia and debilitation may occur with severe persistent disease.

The cause of the condition is not known.  Postulated etiologies include infection by micro‑organisms, hypersensitivity to dietary proteins, auto‑immunity, psychologic factors.  None of these have proved at all satisfactory explanations.

The peak incidence for either sex is in the third decade.  However, there are a number of reports of the condition developing in childhood and at puberty.  It can also occur for the first time over the age of 50, although many of these patients have mild disease and symptoms suggestive of previous less severe attacks.  It is also alleged that the disease is more common in Jews than in other races and seems to be less common in Blacks.

Observation of the gross surgical specimen reveals important features.  The serosa is intact and retains its normal shiny surface.  The regional lymph nodes are sometimes enlarged, but this is an inconsistent feature.  The length of the colon is often reduced and this appears to be due to muscular hypertrophy and spasm.  Fibrosis makes little contribution to this process.  The mucosa is intensely congested and frequently fresh blood oozes from the surface.  Patchy ulceration is present in acute disease and there may be small islands of surviving epithelium.

In chronic disease, the ulcerations may heal, leaving mucosa with loss of normal folds and a granular appearance.  The surviving islands of mucosa from the acute attack may undergo polypoid hyperplasia giving rise to inflammatory or "pseudo" polyposis.

In 5‑10% of all patients, there may be a fulminating episode of colitis.  In this condition, the bowel undergoes dilatation (toxic megacolon) with thinning of the muscle and ultimate perforation.  This complication represents a life threatening situation, where emergency colectomy may be required.

Ulcerative colitis is a pre‑malignant condition.  The patients at risk are those with extensive colitis who have the disease greater than ten years.  There is general agreement that the incidence of carcinoma lies between 3 and 5% of all patients with ulcerative colitis.  In this situation, the development of carcinoma may be preceded by dysplastic changes of the mucosa, which can be detected by serial colonic biopsy.  Extra colonic disease may occasionally be seen in patients with ulcerative colitis.  Liver disease is the most serious complication and the changes include non‑specific hepatitis, chronic active hepatitis, and sclerosing cholangitis.  Other lesions include pyoderma gangrenosum, arthritis, iridocyclitis, and amyloidosis.

Crohn's Disease
Predominantly, this condition affects the terminal ileum.  However, any part of the gastrointestinal tract may be involved.  A number of cases also involve the large bowel and other segments of ileum.  It is much rarer to find involvement of the proximal small bowel, stomach, esophagus, mouth, or perianal tissues.  In contrast to ulcerative colitis, the disease is frequently patchy with intervening segments of normal bowel.  Also in contrast to ulcerative colitis, there is panmural inflammation.

Crohn's disease most commonly affects young adults with a peak incidence at 20‑30.  It is equally common in men and women.  There is an undoubted family incidence, which is more likely to be genetic than environmental.  Prevalance is much higher in Jews and lower than average in Blacks.

The causative factor, again, remains unknown.  A wide variety of conflicting information is present in the literature and at various stages investigators have claimed to have identified pathogenic viruses.  The histology of the condition supports a hypersensitivity mechanism to an unknown or intestinal antigen.

Three principal macroscopic patterns are recognized.  The first, ulceration of the mucosa can predominate.  Initially, these are tiny pinpoint lesions (aphthous ulcers).  Later, the ulcers become serpiginous and discontinuous.  Secondly, strictures can develop which may be long or short, single or multiple.  The classical type is a single "hose pipe" stricture of the terminal ilium.  Third, the classic "cobblestone" appearance of the mucosa is caused by mucosal edema with intervening crevices or fissure formation.  The microscopic features of Crohn's disease include (1) transmural inflammation, (2) widening of submucosa by edema,  (3) lymphoid hyperplasia in mucosa, submucosa and serosa,  (4) deep fissuring ulcers, (5)  sarcoid‑like granulomas.  The identification of granulomata is the single most valuable feature to distinguish Crohn's disease from other types of inflammatory bowel disease.  However, this feature is only present in 60‑70% of cases.

Crohn's disease is a chronic, progressive, inflammation which has a long latent phase before sufficient structural changes occur in the bowel wall to give rise to symptoms.  While excision of an affected segment may become necessary, surgical treatment is not always successful and the recurrence rate is high.  Although the mortality is low, the morbidity for the disease and its complications is high.  The complications include malabsorption (particularly of vitamin B12), fistulae and carcinoma.

INFECTIVE COLITIS
Three groups of organisms are important.  The bacteria Salmonella, Shigella, and Campylobacter cause an identical histologic appearance which is similar to that seen in ulcerative colitis.  The diagnosis is made by careful history taking and stool culture.  Unlike ulcerative colitis, these conditions are self‑limiting.

Amebic colitis is a rare, but important cause of dysentery in tropical and sub‑tropical areas.  In Canada, it is seen mainly in vacationers returning from Mexico.  The diarrhea may be quite mild, but can be severe, sometimes resulting in death from bowel perforation.  Amebic ulcers are most frequent in the cecum and rectum, but may be scattered throughout the large intestine.  The ulcers are oval in shape and tend to lie with their long axis transversally across the bowel.  There is little induration of the underlying tissues.  The floor of the ulcer is covered by a ragged yellowish‑white membrane.  The amebae can be recognized in rectal biopsy, or seen on rectal smears.  Amebiasis is endemic in Mexico, including Mexican holiday resorts, where it is spread by ingestion of fresh vegetables washed or watered by fecally contaminated water.

PSEUDOMEMBRANOUS COLITIS
This condition presents a characteristic gross appearance of discrete raised creamy yellow plaques up to 2 cm in diameter, which are firmly attached to the underlying tissues and separated by congested, but otherwise normal mucosa.  The large bowel is almost exclusively affected, although in severe conditions the disease may involve the small intestine also.  On microscopic examination, the lesion consists of disrupted crypts with necrosis of the superficial epithelium and a mushroom or volcano shaped pseudomembrane.

In the majority of cases, the disease is due to overgrowth of Clostridium difficile in the bowel lumen.  This organism produces a cytotoxin, which is pathogenic.  In most instances, the overgrowth of C. difficile is due to elimination of normal bowel flora by antibiotics.  Clindamycin and Lincomycin are most prone to produce this complication.

ISCHEMIC BOWEL DISEASE
The reaction of the bowel to ischemia can be divided into three phases:     (1)  acute with hemorrhage and necrosis;     (2) reparative with granulation tissue formation;    (3) fibrosis and stricture formation.

In the acute stage, the bowel is dilated and darkly congested with red edematous mucosa.  The wall is friable and thinner than normal.  Mucosal ulceration may be superficial, but is sometimes deep and linear in distribution with extensive mucous membrane denudation.  With full thickness infarction, there is usually perforation and peritonitis.

In the reparative phase, there is subacute and chronic inflammation with formation of granulation tissue.  The mucosa is replaced by capillary proliferation with macrophage activity and fibroblast production.  The changes may extend down to the muscularis propria at points of deeper anoxic damage.  Entrapped particles of foreign material may provoke a giant cell reaction.  The granulation tissue reaction is usually exuberant and, in conjunction with residual islands of inflamed and hyperplastic mucosa, may present a pattern mimicking Crohn's disease.  The presence of hemosiderin granules in histiocytes indicates there has been prior hemorrhage in the region.

Severe cases of mucosal ischemia and infarction never reach the stage of stricture formation because the patient succumbs to hemorrhage and shock.  The fibrous strictures resemble those of Crohn's disease and the overlying mucosa shows regeneration and a granular pattern.

Ischemic bowel disease may result from any localized disturbance of blood supply or from atheromatous narrowing and embolization.  Ischemia may also occur in certain low cardiac output states.  In these circumstances, the changes tend to involve the colon at the splenic flexure because this is the site of anastomosis between superior and inferior mesenteric arteries.


LARGE BOWEL POLYPS AND NEOPLASMS
POLYPS
Polyp is a clinical term, or macroscopic description of any circumscribed tumor or elevation which projects above the surface of the surrounding flat mucosa.  It must not be used by itself as a histologic diagnosis.  Polyps can be pedunculated with a long or short stalk, or they may be sessile with a flat broad base.  Four histologic subgroups are recognized.

Hamartomas
These are congenital malformations of the bowel mucosa resulting in a polypoid projection of tissue.  Two types are recognized and both are uncommon.

As the name suggests, juvenile polyps are found predominantly in children and adolescents.  They may be single but can be multiple.  They are most common in the rectum, but may also occur in any part of the large bowel and occasionally in the small bowel and stomach.  Individual polyps have a rounded smooth contour and on cut surface show numerous cysts filled with mucin.  They normally have a thin short pedicule.  These lesions are liable to twisting with resulting venous congestion, hemorrhage, and occasionally auto‑amputation.  Microscopically, they consist basically of an excess of lamina propria with entrapment of dilated glands lined by normal epithelium.

The second type of hamartoma occurs in the Peutz‑Jeghers syndrome.  This syndrome has three features: polyp formation, mucocutaneous melanin pigmentation, an inheritance through an autosomal dominant gene.  These polyps are most common in the upper small bowel but not infrequently involve stomach and colon also.  They appear to be the result of an overgrowth of the muscularis mucosa producing a tree‑like branching covered with normal mucosa.  Microscopically, therefore, they are sessile with a frond‑like surface.  These polyps are frequently multiple and clinically they present with anemia due to hemorrhage, intussusception, and colic with subacute intestinal obstruction.

Hyperplastic Polyp
These are extremely common lesions, which have no clinical significance other than that they may be mistaken for neoplasms.  They occur most commonly in the rectum, but are found in all parts of the colon including the appendix.  They are nearly always multiple.  It has been estimated that they are present in about 40% of adults of both sexes under 40 years of age and in 75% over 40 years old.

Clinically, they are seen by endoscopists as sessile whitish nodules rarely exceeding 5 mm in diameter.  Microscopically, they consist of slightly dilated crypts lined by hyperplastic mucin secreting epithelium.  They have no malignant potential.

Inflammatory Polypi
Two types of inflammatory polyps are recognized.  The most important of these occurs as a complication of inflammatory bowel disease.  The term 'pseudopolyp' is sometimes applied to these lesions.  They most commonly occur in the sigmoid colon as sessile lesions affecting whole segments of bowel.  Because of the background of inflammation, there may be periodic bleeding and excess mucin production.  The development of inflammatory polyposis in ulcerative colitis is not related to malignancy or premalignant change.

The second type of inflammatory polyp is the benign lymphoid aggregate that frequently occurs in the rectum of children and adolescents.  They are commonly symptomless and are found incidentally during examination of other complaints.  They vary in size from a few millimeters to 3 cm in diameter and only rarely ulcerate.

Microscopically, they are composed of normal lymphoid tissue with prominent germinal center formation.  These are harmless lesions unrelated to malignant lymphomas.  They may be part of a more generalized lymphoid hyperplasia and have sometimes been called 'rectal tonsils'.

Adenomas
In contrast to the other types of polyps, these are true benign neoplasms.  Two types are recognized:  a tubular adenoma (adenomatous polyp), and a villous adenoma.  The typical tubular adenoma occurs as a smooth surfaced rounded lesion on the end of a narrow stalk.  The villous adenoma has a frond‑like appearance with a broad base.  Occasionally, these appearances may be mixed and the term tubulovillous adenoma has been applied to such neoplasms.

Despite this varying nomenclature, it must be emphasized that they have several features in common.  They show a similar disordered growth pattern and the same cytological characteristics of epithelial dysplasia which may vary from mild to severe.

The prevalence of adenomas is not accurately known.  However, it has been estimated that they are present in 20% of patients at the age of 60 years.  They are uncommon before the age of 30.  The prevalence is much higher in Western countries than in Africa and Asia.  This is thought to reflect dietary factors.

Tubular adenomas are rarely symptomatic and rarely become larger than 3 cm in diameter.  They may be discovered incidentally during sigmoidoscopy, colonoscopy, or barium enema examination.  Villous adenomas, on the other hand, may be much larger and not infrequently over 5 cm in diameter.  When these lesions are present low down in the rectum, they may be responsible for excessive mucus and electrolyte secretion.  Occasionally, potassium secretion can be so marked that hypokalemia results.

The real importance of bowel adenomas lies in the fact that they are all pre‑malignant lesions.  It is now generally accepted that the majority of carcinomas of the large bowel arise from benign adenomas.  Because of the frequency of large bowel cancer, considerable attention has been focused on the possibility of reduction or prevention by the prompt treatment of bowel adenomas.  The risk of malignancy varies with the type of polyp.  General malignancy rates for tubular adenomas is 5% compared with 40% for villous adenomas.  The intermediate type of polyp (tubulovillous adenoma) has an intermediate malignant potential.  The risk of malignancy also depends on the size of the polyp.  Under 1 cm in diameter, the incidence is low;  between 1 and 2 cm in  diameter, the malignancy rate increases to 10%;  above 2 cm in diameter, 50% of polyps may contain invasive cancer.  The progressive increase in risk for the development of carcinoma in an adenoma is related to the accumulation of genetic abnormalities within the tumor cells, including deletions of genetic material from chromosomes 5, 17, and 18.  Because of these findings, it is now accepted that the treatment of bowel adenomas is surgical excision.  With small pedunculated polyps, the risk of malignant change is low and simple snare fulguration is adequate.  With larger sessile adenomas, laparotomy and segmental resection may be necessary.

Microscopically, tubular adenomas consist of closely packed epithelial tubules separated by normal lamina propria.  In villous adenomas, there are finger‑like processes, each made up of a core of lamina propria covered by epithelial cells.  The cytology of cells lining the glands or covering the papillae is similar irrespective of their gross pattern.  The nuclei are hyperchromatic, pleomorphic and increased in number, resulting in a crowded appearance.  Increased mitoses are also present throughout the lesion.  Dysplastic changes include enlargement of nuclei, pleomorphism, loss of polarity and stratification with an increase in mitotic figures.  Where the degree of dysplasia is most severe, some pathologists apply the term carcinoma in situ.

In the condition of familial polyposis coli, many hundreds of adenomas are present throughout the colon and rectum.  This is inherited as an autosomal dominant gene located on the long arm of chromosome 5.  The polyps develop in individuals in the second and third decades of life.  The average number of tumors is in the region of 1,000.  Although each of these tumors by itself has a low risk of malignancy, the cumulative risk is considerable, and the usual treatment is total colectomy.  A study of patients with this condition has provided useful information about the length of time elapsing between the appearance of adenomas and the development of cancer.

Gardner's syndrome is a variant of familial polyposis coli in which bowel tumors are associated with other intestinal neoplasms, osteomas of the skull and mandible, and soft tissue tumors.

ADENOCARCINOMA
At present, cancer of the large bowel accounts for 15% of all Canadian cancer deaths.  This amounts to approximately 5500 individuals, and is the second commonest site for fatal malignancy.  Simple mortality figures, however, underestimate the prevalence of the disease, since substantial numbers of patients are cured by surgical treatment.

In common with adenomas, the incidence is higher in North America and Northern Europe than it is in Africa and Asia.  Diet seems to play an important role in causation.  Recent statistics indicate a positive correlation with the amount of fat and animal protein in the diet, and a negative correlation with the amount of dietary fibre.  The mode of action of these factors is not known, but one postulation is that carcinogenic unsaturated bile acid may be produced by bacterial action in the gut.

The incidence of intestinal cancer increases with age, the average time of diagnosis being about 60 years.  Bowel cancer affects both sexes in approximately equal numbers.  Approximately 50% of cases involve the rectum and rectosigmoid areas.  The sigmoid colon accounts for a further 25% of cases.  The remaining 25% of cases is equally distributed between the cecum, ascending, transverse, and descending colon.

Most large bowel cancers are ulcerating lesions with raised everted edges.  These small anular growths cause stenosis, often with dilatation of proximal bowel.  Symptoms of obstruction, however, occur late because, in many instances, the semi‑fluid stool can pass easily through a constriction.  In about 7% of all cases, the tumor presents a polypoid appearance that may be mistaken for a villous adenoma.

About 95% of adenocarcinomas of the bowel have a uniform structure and secrete relatively small quantities of mucin.  They tend to be well or moderately differentiated growths with a well defined glandular structure.  Between 10 and 15% of tumors, however, secrete large amounts of mucin and may be termed 'colloid' carcinomas.  The prognosis of colonic carcinoma is more related to the extent of the growth than to histological features.  Dukes' classification is valuable in this respect, but unfortunately has been modified by a variety of subsequent investigators in a non‑uniform fashion.  The original Dukes' A included carcinomas that had not penetrated the muscularis propria and these were virtually all cured by surgical excision.  Dukes' B included cases where the tumor had spread through the muscularis propria to involve the pericolic fat.  These patients have a 70% chance of being cured by surgery.  In Dukes' C category, there is regional lymphatic involvement and only a of patients survive 5 years.  Unfortunately, about 50% of all cases of large bowel cancer are in Dukes' C category when they present.

As well as lymphatic metastases, colon cancer may also involve veins and spread to the liver.  Serosal involvement may also result in multiple peritoneal metastases.

MISCELLANEOUS LARGE BOWEL DISORDERS
Melanosis Coli
In this condition, there is an accumulation of melanin‑like pigment in macrophages within the colonic lamina propria.  It has been related to chronic consumption of purgatives of the anthracene group.  It has no clinical significance, but presents a striking appearance on sigmoidoscopy.

Angiodysplasia
These are acquired malformations of mucosal blood vessels occurring in elderly patients.  They are usually less than 5 mm in diameter and are most common in the cecum and ascending colon.  Many individuals with angiodysplasia are totally asymptomatic, however they may rarely be a cause of severe intestinal bleeding.

Diverticular Disease
This is a common and important condition in most western countries.  Its cause is unknown, but there is evidence that a deficiency of dietary fibre giving rise to muscular spasm may be responsible.  About one in three of all persons over 60 years of age have diverticula.  The vast majority of all patients are symptomless and require no treatment.  The diverticula are of the pulsion‑type and consist of a pouch of mucosa projecting through and beyond the muscularis propria into the pericolic fat.  It is usual to find two rows of diverticula, one on each side of the bowel wall between the mesenteric and antimesenteric taeniae.  They occur at sites of weakness in the muscularis propria, usually in relation to vascular bundles.  The sigmoid is by far the commonest but not exclusive site.  Complications include inflammation (diverticulitis) sometimes with perforation and pericolic abscess.  Occasionally, inflammation can give rise to severe hemorrhage.

Before diverticula develop, there is usually a diffuse muscular hypertrophy.  Where there is subacute inflammation and fibrosis, the possibility of a stricture resembling carcinoma is high.
ANAL CANAL
Hemorrhoids
These result from dilatation of the vascular spaces of the internal hemorrhoidal plexus.  They arise on the left lateral, right anterior and right posterior quadrants of the anal canal as soft vascular swellings covered by rectal mucosa and the mucous membrane of the transitional zone.

The primary etiologic factors are unknown, but a variety of explanations have been advanced.  These include infection, thrombosis, spasm of the anal sphincters, heredity, chronic constipation, and straining at stool.

Carcinoma of the Anal Canal
This is a rare tumor.  It is usually squamous or transitional in type and is important because of the double lymphatic drainage of this area.  The prognosis is worse than for rectal carcinoma.
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