Chapter 32
Digestive System

Overview: 

· Colorectal cancer is the most common gastrointestinal malignancy and is associated with the best prognosis.
· Third in both incidence and death.

· Cancers of the esophagus and pancreas are usually diagnosed with advanced staged disease and do not have many long-term survivors.

COLORECTAL CANCER
Epidemiology and Etiology
· The disease affects men and women equally

· The risk of developing cancer of the large bowel increases with age- peak persons older than 65

· Cancer of the large bowel more commonly affects the rectum or distal colon

· The cause of colorectal cancer has largely been attributed to a diet high in animal fat and low in fiber (25-30 g/day recommended)
· The intake of fiber into diets may act as an inhibitor, diluting fecal contents and increasing fecal bulk, resulting in quicker elimination, and therefore minimizing the exposure of the bowel epithelial lining to the carcinogens

· A diet high in fiber is considered an affective means of preventing the development of colon cancer

· Other principle factors in the development of colon cancer include the following:

· Chronic ulcerative colitis: 
· A patient experiences attacks of bloody mucoid diarrhea up to 20 times a day.

· usually occurs in the rectum and sigmoid area
· characterized by extensive inflammation of the bowel wall and ulceration
· the earlier the age at onset and the longer the duration of the active disease, the higher the risk of developing cancer

· Carcinomas arising in preexisting adenomatous polyps: 
· growths that arise from the mucosal lining and protrude into the lumen of the bowel

· polyps are considered a precursor to the development of a malignancy
· different than diverticulitis: which are outgrowths of bowel
· Hereditary cancer syndromes:

· Familial adenomatous polyposis (FAP): 
· if left untreated will develop colon cancer

· FAP is characterized by the studding of the entire large bowel wall by thousands of polyps
· Treatment: have the colon and rectum removed.
· Gardner’s syndrome: have adenomatous polyposis  of the large bowel 

· Hereditary nonpolyposis colorectal syndrome (HNPCC): 
· the frequent occurrence of colorectal cancer in families without polyposis

· Persons whose first-degree relative developed colorectal cancer or adenomatous polyps before age 60.

Anatomy:
· The colon is divided into eight regions: the cecum, ascending colon, hepatic flexure, transverse colon, splenic flexure, sigmoid, rectum, and anus
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Figure 32-1. Anatomy of the large bowel. (From Thibodeau GA, Patton KT: Anatomy and physiology, ed 3, St. Louis,
1996, Mosby.)
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· Intraperitoneally: 
· The cecum, transverse colon, and sigmoid 
· Have a complete mesentery and serosa and are freely mobile

· Lesions occurring in these regions can usually be surgically removed with an adequate margin unless the tumor is adherent or invades adjacent structures
· Treatment failure or recurrence is most likely attributed to peritoneal seeding

· Retroperitoneally: 
· The ascending and descending colon and the hepatic and splenic flexures 
· Are considered immobile- lack a complete mesentery and serosa
· Because of the retroperitoneal location and the lack of a mesentery for these regions, early spread outside the bowel wall and invasion of the adjacent soft tissues, kidney and pancreas are common.

· The rectum is continuous with the sigmoid and begins at the level of the third sacral vertebrae

· Because of the retroperitoneal location, tumors of the rectum can invade adjacent structures of the pelvis, such as the prostate, bladder, vagina, and sacrum
A cross section through a segment of large bowel reveals four main layers: layer determines stage.
· Mucosa: innermost layer

· Submucosa: rich in blood vessels and lymphatics

· Muscularis propria: circular and longitudinal muscle layers responsible for peristalsis

· Serosa: outermost layer
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Figure 32-3. A cross section of the bowel wall. (From Thibodeau GA, Patton KT: Anatomy and
physiology, ed 3, St. Louis, 1996, Mosby.)




Lymphatics:
· The lymphatic drainage of the colon follows the mesenteric vessels,

· The right colon follows the superior mesenteric vessels

· The left colon follow the inferior mesenteric vessels and left colic

· The sigmoid region drains into the inferior mesenteric system

· Lymphatic drainage of the upper rectum follows the superior rectal vessels into the inferior mesenteric system.

· Principle nodal group comprising the internal iliac nodes

Clinical presentation

· Patients with rectal cancer usually have rectal bleeding
· A change in bowel habits, diarrhea versus constipation, or a change in the stool caliber

· Tenesmus: spasms of the rectum accompanied by a desire to empty the bowel

· Pain in the buttock or perineal area

· Patients with right sided colon lesions usually have abdominal pain, which is often accompanied by an abdominal mass

· Nausea and vomiting

Detection and diagnosis

· Beginning at age 50, it is recommended that an average risk person undergoes:

· An annual fecal occult blood test
· Flexible sigmoidoscopy and double contrast barium enema every 5 years
· Colonoscopy every 10 years

· A digital rectal examination: attention should be given to the approximate size of the lesion, the mobility, the location from the anal verge, and the rectal wall involved
· A proctosigmoidoscopy: allows a more accurate depiction of the size and location of the lesion

· This procedure also determines whether the mass is exophytic or ulcerative
· A tissue diagnosis is obtained from a biopsy

· A pelvic examination should be performed for colon or rectal cancer to rule out any other pelvic masses

· The left supraclavicular and inguinal lymph nodes should also be palpated

· Supraclavicular lymph node involvement indicates extensive incurable disease

· An air contrast or regular barium enema study is helpful for the oncologist is reconstructing the tumor volume three dimensionally and facilitating treatment planning

· A chest radiograph is usually obtained to detect metastasis to the lungs
· colorectal tumor marker CAA
· Presence of liver mets is obtained with ultrasound and a liver function test.

Pathology 

· Adenocarcinoma is the most common malignancy of the large bowel accounting for 90 to 95% of all tumors

Staging:
· Tumors of the rectum are classified according to the level of invasion into the bowel wall and the absence or presence of nodes positive for tumor

· Duke’s classification:
· A: indicates a lesion that has not penetrated through the bowel wall

· B: indicates a lesion that has penetrated the bowel wall with nodes negative for tumor

· C: indicates a lesion with nodes positive for tumor

· Penetration through the bowel wall, the number of nodes positive for tumor, and tumor adherence to adjacent structures are important predictors of survival

Routes of Spread:

· Usually spread via direct extension typically in a radial fashion, penetrating into the bowel wall rather than longitudinally

· Lymphatic spread occurs if the tumor has invaded the submucosal layer of the bowel

· Approximately 50% of patients have nodes positive for tumor

· Bloodborne spread to the liver is the most common type of distant metastasis

· The second most common site of distant spread is the lung

· Peritoneal seeding:

· The growth of a tumor through the bowel wall onto the peritoneal surface of the colon can result in tumor cells shedding into the abdominal cavity

· These shedded cells then take up residence on another surface and begin to grow
· The implantation of tumor cells onto a surface at the time of surgery is another mechanism of spread

Treatment techniques

· Surgery 
· Considered the treatment of choice

· The anterior resection involves the removal of the tumor plus a margin (en bloc excision: sphincter preserving) and immediately adjacent lymph nodes

· An abdominoperineal (AP) resection: is used in patients with rectal cancer in the lower third (distal 5 cm) of the rectum, colostomy required
· Radiation therapy: 
· The most commonly used as an adjuvant treatment postoperatively for rectal cancer

· Endocavitary radiation therapy is a sphincter preserving procedure done for curative intent in a select group of patients with low to middle third rectal cancers that are confined to the bowel wall

· No extension of the tumor beyond the bowel wall, a maximum tumor size of 3 x 5 cm

· Patients receive four doses of 3000 cGy each, separated by a 2-week interval

· Radiation alone provides palliation for patients who are medically inoperable or who have locally advanced rectal cancer and are deemed unresectable

· Chemotherapy: 
· 5-fluorouracil (5-FU) continuous infusion through PIC line, side effects minimal. Usually the first three radiation therapy treatments and the last three.
· The addition of adjuvant chemotherapy combined with radiation therapy in the postoperative setting in high risk rectal and colon cancer patients has demonstrated an increase in overall survival rates
Field Design and Critical Structures
· Lymph nodes positive for tumor- high risk for recurrence. (internal iliac)

· The treatment fields are typically designed to encompass the primary tumor volume and pelvic lymph nodes, shrinking the field to treat the primary target volume to a higher dose

· For irradiation of the pelvis, the dose limiting structure is the small bowel 
· side effects: obstruction, adhesion
· The reduction of the small bowel dose is achieved though patient positioning and positioning devices, bladder distention, multiple shaped fields, and dosimetric weighing

· The dose delivered to the large volume (tumor plus regional nosed )is 4500 cGy, with the coned down volume (primary tumor bed) receiving 5000 cGy to 5500 cGy in 6 to 6 ½ weeks

· Doses in excess of 5000 cGy are not achievable unless the small bowel can be excluded from the field.

· Lateral treatment portals and prone positioning with full bladder distention allows the small bowel to be excluded from the treatment volume.

· Intraoperative radiation therapy (IORT): a mechanism for supplementing the external beam dose to assist in obtaining local control of the tumor while sparing dose limiting structures

· Contraindication is presence of distant mets

· Dose of 1000 to 2000 cGy of electrons in a single fraction directly to the tumor bed.

· Dose is similar to two or three times the dose at regular fractionation.

Side effects:

· Acute:

· Diarrhea, abdominal cramps and bloating, proctitis, bloody or mucus discharge, and dysuria

· Patients may also experience leucopenia (an abnormal decrease in the white blood cell count) and thrombocytopenia (an abnormal decrease in the platelet count)

· A brisk skin reaction if perineum treated (moist desquamation)

· Chronic:

· Persistent diarrhea, increased bowel frequency, proctitis, urinary incontinence, and bladder atrophy

· The most common long-term complication is damage to the small bowel, resulting in enteritis, adhesions and obstruction.

Management:

· If the patient is experiencing diarrhea, instruction to avoid whole grain breads or cereals, fresh fruits, raw vegetables, fried or fatty fools, milk, and milk products may be helpful

· Recommended foods include white bread, meats that are baked, broiled, or roasted until tender, peeled apples, bananas, macaroni and noodles, and cooked vegetables.

· Skin reaction range from brisk erythema (treated with topical steroid creams) to moist desquamation (requiring sitz baths, Domeboro’s solution, and possibly a treatment break)

· Recommend wearing loose undergarments or none at all, and allowing the area to be exposed to air and kept dry after the bath to keep the area clean dry and less irritated.

ANAL CANCER

Epidemiology and etiology:

· The median age at the time of diagnosis is 60

· Attributed to male homosexuality and anal intercourse

· The etiologic factors are associated with genital warts, genital infections, human papilloma viruses, immunosuppression and cigarette smoking

Anatomy and Lymphatics:

· Lined with a hairless, stratified squamous epithelium
· Lymphatic spread occurs initially to the perirectal and anorectal lymph nodes

· The nodal groups at risk are the internal iliac if the tumor extends above the dentate line, inguinal lymph nodes if below the dentate line (at this lime the mucosa becomes cuboidal in transition to the columnar epithelium found in the rectum).

Clinical presentation:

· The most common presenting symptoms include bleeding pain and the sensation of a mass

· Pruitis or itching has also been reported

Detection and diagnosis:

· Digital anorectal examination

· Noting anal sphincter tone and direct extension to other organs

· Palpation  of the inguinal lymph nosed

· A protoscopic examination and biopsy should be obtained

· A further workup includes a CT scan of the pelvis, a chest radiograph, a CBC, and liver function test.

Pathology, staging and routes of spread:

· Squamous cell carcinoma is the most common histology of anal cancer, comprising approximately 80% of the cases

· Staged according to size and extent

· Tumors of the anal canal spread most frequently by direct extension into the adjacent soft tissues

· Lymphatic spread occurs relatively early, whereas hematogenous spread to the liver or lungs is less common.

Treatment techniques:

· An AP resection with a wide perineal dissection is the most common surgical procedure for anal cancer

· The multimodality radiation and chemotherapy approach provides good local control and colostomy free survival

· Most report survival rates from 50% to 80% at 5 years.

· A four field technique or AP/PA pelvic field approach including a boost to the tumor bed

· The inferior border flashes the perineum, resulting in brisk erythema and moist desquamation of the perineal tissues.

· The dose regimen used with radiation alone is 6000 to 6500 cGy

· If concomitant chemotherapy is used, this dose is reduced to approximately 4500 to 5040 cGy

ESOPHAGEAL CANCER
Epidemiology and Etiology
· Men are more commonly affected than women
· Higher incidence is reported in blacks than whites

· Most of these cancers are diagnosed in patients between 55 and 65 years

· Fatal disease

· Occurs with the greatest frequency in northern china, northern Iran, and south Africa

· Attributed to environmental and nutritional factors

· The most common and important etiologic factors in the development of squamous cell cancer of the esophagus in Western countries are excessive alcohol and tobacco use

· Commonly found as a second primary after a previous diagnosis of head and neck cancer

· Other conditions that predispose individuals to the development of esophageal cancer:

· Achalasia: a disorder in which the lower two thirds of the esophagus has lost its normal peristaltic activity

· the esophagus becomes dilated (termed megaesophagus) and the esophagogastric junction sphincter also fails to relax, prohibiting the food into the stomach

· Plummer-Vinson syndrome: an iron deficient anemia characterized by esophageal webs, atrophic glossitis, and spoon shaped brittle fingernails

· Occurs mostly in women
· Barrett’s esophagus: a condition in which the distal esophagus is lined with a columnar epithelium rather than a stratified squamous epithelium

· Occurs with gastroesophageal (GE) reflux

· Adenocarcinoma of the esophagus occurs in 2.4% to 8.3% of patients who have Barrett’s mucosa

Prognostic Indicators:

· Tumor size is an important prognostic tool

· Patients with tumors less than 5 cm in length had a better than 2 year survival rate than patients with lesions larger than 9 cm

· Other factors are with loss of 10%,  a poor performance status, and patients older than 65

Anatomy and lymphatics:

· Lined with stratified squamous epithelium

· Begins at the level of C6 and terminates in the abdomen at the esophageal gastric (E-G) junction (T10-T11)

· The esophagus is divided into four regions: cervical, upper thoracic, middle thoracic, and lower thoracic
· The esophagus lies directly posterior to the trachea and anterior to the vertebral column

· Located laterally and to the left of the esophagus is the aortic arch

· The descending aorta is situated lateral and posterior to the esophagus

· The aorta and left main stem bronchus are in contact with the esophagus: because of this intimate relationship, tumors are often locally advanced, fistulas may occur, and surgery is often not feasible.

· The entire length of the esophagus is at risk for lymphatic metastasis

· Lymphatic spread is unpredictable and may occur at a significant distance from the tumor

Clinical presentation:

· The most common presenting symptoms are dysphagia and weight loss which occurs in 90% of patients

· Difficulty swallowing for 3 to 6 months before the diagnosis

· Regurgitation of undigested food and aspiration pneumonia may also occur

· Odymophagia (painful swallowing) is reported in approximately 50% of patients

· Symptoms of a locally advanced tumor include the following: hematemesis (vomiting blood), coughing, hemoptysis, or hoarseness

Detection and diagnosis:

· Palpation of the cervical and supraclavicular lymph nodes and abdomen to assess potential spread to the nodes or liver

· A chest radiograph and esophagogram are necessary for localizing the lesion
· A CT scan of the chest and upper abdomen

· A histologic conformation is obtained during an esophagoscopy

Pathology and staging:

· The most common pathologic types of esophageal cancer are squamous cell carcinoma and adenocarcinoma

· Squamous cell carcinomas are found most frequently in the thoracic esophagus

· Adenocarcinoma typically occurs in the distal esophagus

Routes of spread: 

· Spread is usually longitudinal

· Locally advanced disease, invasion into the adjacent structures, and early spread to draining lymphatics are common in esophageal cancer

· Distant metastasis can occur in many different organs, with the liver and lung (and bone) being the most common.

Treatment techniques

· Most patients have locally advanced or metastatic disease at the time of diagnosis and require multimodality treatment

· Treatment is usually categorized as curative or palliative

· Patients who receive either surgery or radiation alone have a significant risk of local recurrence and distant metastasis

· Goal of treatment is to provide relief of dysphagia and chance of cure

· Surgery: 
· Surgical resection is limited to the middle and lower thirds of the esophagus

· Curative surgery usually involves a subtotal or total esophagectomy

· The gastrointestinal system is maintained by placing the stomach in the thoracic cavity

· High morbidity and mortality rate

· Complication from the surgery include anastomotic leaks (which can be life threatening), respiratory failure, pulmonary embolus, and myocardial infarctions. 

· Radiation therapy:

· Radiation therapy alone or with chemotherapy has been routinely used for the treatment of esophageal cancer

· RT with chemo is considered the current nonsurgical treatment of choice for the esophageal cancer

· Chemotherapy: continuous infusion of 5-FU and cisplatin are administered

Field design and critical structures:

· Regional spread: the cervical, supraclavicular, mediastinal, and subdiaphragmatic (celiac axis) lymph noses are at risk 

· The standard technique for treating the initial large fields is an AP/PA field, followed by shrinking fields of carious arrangements

· For treatment with radiation alone the prescribed dose is 6500 cGy 

· With combined radiation and chemotherapy the total dose is 5000 cGy to minimize normal tissue toxicity

· Both of these doses exceed the radiation tolerance dose of the spinal cord, which is 45-50 Gy

· AP/PA fields are used initially; as cord tolerance is approached, an off-cord technique is implemented

Side effects:

· After 2 weeks of radiation treatment patients begin to experience esophagitis

· Patients should eat small, frequent meals that are high in calories and protein, high calorie liquid supplements such as Carnation Instant Breakfast and Ensure are good alternatives

· Liquid analgesics or viscous lidocaine before meals for pain relief.

· Radiation pneumonitis or pericaditis may occur if a large volume of the lung or heart is in the radiation field

· Perforation and fistula formation can result from rapid shrinkage of a tumor that was adherent to the esophageal-tracheal wall

· Long-term side effects from irradiating the esophagus include stenosis or stricture as a result of scar formation

PANCREATIC CANCER
Epidemiology and Etiology

· Pancreatic cancer is the fourth leading cause of cancer related deaths in the US

· High mortality rate and is considered one of the deadliest malignancies

· It occurs more commonly in men than women

· Incidence and mortality rates greater in African Americans than in whites

· Most patients 50-80

· No known cause exists although a higher incidence seems to occur in smokers

Anatomy and lymphatics:

· The pancreas is located retroperitoneally at the L1-L2 level and lies transversely in the upper abdomen

· The head of the pancreas is located in the C-loop of the duodenum
· Anterior to the IVC

· The pancreas is in direct contact with the duodenum, jejunum, stomach, major vessels (IVC), spleen, and kidney,

· Tumors of the pancreas commonly invade these structures and are therefore usually unresectable at the time of diagnosis

· The main lymph node groups include the superior and inferior pancreaticoduodenal nodes, porta hepatis, suprapancreatic nodes, paraaortic nodes,  and spenic hilar nodes
· Most patients have advanced disease at the time of diagnosis

Clinical presentation

· The four most common presenting symptoms of pancreatic cancer are abdominal pain, anorexia, weight loss and jaundice
· Tumors arising in the head of the pancreas may obstruct the biliary system, resulting in jaundice
· Pancreatic cancers occur most frequently in the head of the pancreas

Detection and diagnosis

· The abdomen should be assessed for palpable masses

· The tumors obstruction of the biliary system can result in an enlarged pancreas, gallbladder, or liver

· The most valuable and important diagnostic test is a spiral CT scan of the abdomen

· This image localizes the mass in the pancreas and depicts whether it is a head, body or tail primary,

· Demonstrates whether the tumor has invaded surrounding structures such as the duodenum, superior mesenteric vessels, or celiac axis vessels

· Liver metastasis (45% of patients) and the involvement of the superior mesenteric artery or other major vessels are two contraindications to surgery

· A CT guided fine needle biopsy of the primary tumor or metastatic lesions may be performed to establish the diagnosis

Pathology and staging:

· Adenocarcinomas comprise 80% of pancreatic cancers

· Classify tumors as resectable or unresectable

Routes of spread

· Cancers of the pancreas are locally invasive

· Lymph node involvement or direct extension into the duodenum, stomach, and colon is not uncommon at the time of diagnosis

Treatment techniques:

· Surgery:

· The treatment of choice
· Most tumors, are unresectable

· The most common potentially curative surgical procedure is a pancreaticoduodenectomy (Whipple procedure), which involves a resection of the head of the pancreas, entire duodenum, distal stomach, gallbladder, and common bile duct

· The remaining pancreas, bile ducts, and stomach are anastomosed onto various sites of the jejunum

· Clips outlining the extent of the tumor to assist the oncologist in planning adjuvant radiation therapy fields.

· 5 year survival rate is usually les than 10%

· Median survival time is approximately 11 to 14 months

· Radiation therapy

· Adjuvant combined modality treatment after surgery resulted in a significant improvement in the overall survival rate of 18 to 29 months compared with no further treatment

· Chemo radiation, has become the main method for the adjuvant treatment of pancreatic cancer: considered the preferred treatments for locally advanced, unresectable pancreatic cancers

· Chemotherapy: 5 FU is the drug of choice

Field design and critical structures:

· Four field technique is used for encompassing the primary tumor bed and draining lymphatics as defined by surgical clips or CT
· A dose of 45 to 50 Gy is delivered in 180 cGy fractions with high energy photons and a reduction in the field volume after 45 Gy

· Dose limiting structures include the kidney (2000), liver (3000), stomach, small bowel (4500), and spinal cord (4500)
Side effects

· The  most common complaints of patients receiving radiation for pancreatic cancer are nausea and vomiting

· Antiemetics may be given to mitigate these adverse effects

· Other potential acute side effects include leucopenia, thrombocytopenia, diarrhea, and stomatitis,

· Long term side effects such as renal failure are rare
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Stomach Cancer
Epidemiology and Etiology

· Occurs especially in chili, Costa Rica, Soviet Union and Japan

· In Japan, is linked to a diet high in pickled, highly salted and smoked foods

· Nitrosamines and nitrosamides are known gastric carcinogens

· Environmental causes- coal mining, nickel refining, rubber and asbestos workers

· Alcohol and tobacco are not liked to stomach cancers

Detection and Diagnosis

· Vague epigastric discomfort, pain, weight loss, early satiety, anorexia, dysphagia and vomiting
· One third will have signs of metastasis at diagnosis- epigastric mass, ascites, jaundice, SC adenopathy, and hepatomegaly
· 85% have anemia, 50% have guaiac positive stools

Diagnostic Procedures

· Stool exam for occult blood

· Upper GI series with barium

· Endoscopy with biopsy

· CT scan- to detect mets to liver, ovaries and peritoneum

· Staging laparotomy

Histopathology

· 95% are adenocarcinomas

· 3-4% are lymphomas

· 1-2% are leiomyosarcomas

Treatment
· 20 -30% are inoperable because distant mets, especially to liver

· Surgery is the only treatment modality that influences survival

· Total gastrectomy for large lesions in the body of the stomach

· Radical subtotal gastrectomy is the most standard surgery- large part of stomach en bloc with greater and lesser omenta, sometimes along with splenectomy and distal pancreatectomy or part of liver removed

· Gastrojejunostomy needed

Radiation Therapy

· Ineffective for palliation because of unfavorable therapeutic ratio- only used as an adjuvant

· IORT only RT procedure that may improve survival

Overall survival 16% 5 year survival (localized- 57%; mets- 1-8%)

Small intestine: rare, usually lymphomas
