3

V.

For the best experience, open this PDF portfolio in
Acrobat 9 or Adobe Reader 9, or later.

Get Adobe Reader Now!



http://www.adobe.com/go/reader


1



How long has this cancer been growing inside me?


The presenting signs and symptoms of colon cancer vary depending on the tumor location. Large bulky tumors in the ascending colon are typically associated with vague, dull pain and anemia. These symptoms are often mistaken for other disorders until the tumor is advanced. Cancer of the transverse colon is often associated with rectal bleeding, pain, blood in the stools and a change of bowel habits. Tumors invading the descending colon present with abdominal pain, alternating constipation and diarrhea, nausea, and vomiting. Advanced colon cancer is associated with severe pain, anorexia, and weight loss. Colon cancer can be present for several years before symptoms develop. Mr. C.’s symptoms started three months prior to his visit with the NP. With further history taking there may be other symptoms that Mr. C is experiencing that he has not realized could be related to his diagnosis. Mr. C has likely had this cancer for many months, possibly years before his symptoms started to develop.

Colorectal cancer is believed to develop through the process of adenoma-carcinoma sequence. Initially, cells in the luminal part of the colon begin to reproduce due to a mutation in the APC gene on chromosome 5. These rapidly growing cells create an adenoma. Certain oncogenes, such as the ras oncogene, are responsible for the malignant change of the adenoma to a carcinoma. Most malignant neoplasms develop from adenomatous polyps, of which there is a diversity of types. A polyp is a mass, often on a stem that protrudes into the lumen.  Many polyps represent genetic abnormalities. As polyps increase in size; they carry an increased risk of dysplasia and malignant changes (Gould, 2006). The average length of time it takes for a polyp to form is five years. The change to malignancy can then take up to five more years to occur. These adenocarcinomas are distributed about equally in the right (or ascending) colon, the left (or descending) colon, and the distal sigmoid colon and rectum. In recent years, an increasing number of tumors have been found in the right colon using barium enema or CT scans. Lesions in this location are more difficult to diagnose at an early stage because routine rectal digital examination or proctosigmoidoscopy do not suffice. Tumors in the sigmoid colon and rectum are more easily accessible. 

This information is important to remember as it is useful when explaining to patients why it is important they are screened with a colonoscopy regularly. In the United States, colorectal cancer ranks high as a lethal cancer in individuals older than age 50. The estimates for 2004 include 147,000 persons to be diagnosed and an anticipated 57,000 deaths (Thibodeau, 2007). The American Cancer Society recommends fecal tests for occult blood (FOBT), every year for those over 40 years and a sigmoidoscopy every 3 to 5 years for those over 50. It is also recommended that patients have a colonoscopy every 5 years starting at 50 unless there is a family history of colorectal cancer, then screening should start at 40 years.  Following a survey, the CDC and American Cancer Society are promoting a routine screening for all persons over age 50, to include FOBT, sigmoidoscopy and colonoscopy, to ensure more early detection and treatment (Thibodeau, 2007). 
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 Gould, Barbara E. Pathophysiology for the Health Professions, 3rd Edition. 
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Response to question:  Why did he get this cancer?


With an understanding bedside manor we would discuss that facts with this patient, while answering any questions that may come up during our conversation.


In our patient case study his documented risks include:


Diagnosis of colon cancer – greater risk for second primary colon cancer


Diabetes (Type 2)


Alcohol intake


Possible family history


It would be helpful to know:


His age


History of polyps


BMI


Diet


Occupation


Level of activity


COLORECTAL CANCER:


Colon and rectal cancers are combined in the term “colorectal cancer” (CRC).  Despite that colon and rectal cancers share a similar cellular path in their development, they are two separate diseases. Most of the statistics on these cancers, and many of the studies done will discuss these cancers together.    Colorectal cancers account for about 2/3 of all cancers arising in the GI tract.  Peak incidence occurs in the sixth and seventh decades of life.  Only 7% occur in people younger than 40 years. More women than men develop colon cancer, but more men that women develop rectal cancer.  Colorectal cancers can be hereditary or sporadic.  About 6% of colon cancers are hereditary.  Familial adenomatous polyposis or hereditary nonpolyposis colorectal cancers are the two common hereditary colorectal cancers. CRC can be silent until it reaches an advanced stage – developmental process of colon cancer can take up to 10 years. Women with a history of endometrial, ovarian, or breast cancer have increased risk of developing CRC.


*It is important to point out that anal cancer is histologically different from colorectal cancer and is usually not included in studies and statistics for colorectal cancers. Anal cancers account for about 1% of GI cancers, usually associated with human papilloma virus (HPV).


PERSONAL/FAMILY HISTORY/PAST MEDICAL HISTORY


People who have a personal history of colon cancer have an increased risk of developing a second primary CRC.


Inherited risk is elevated in those with a 1st degree relative diagnosed with CRC.  The risk increases when there are two or more 1st degree relatives with CRC.  


Adenomatous polyposis coli genes - most commonly mutated genes in colon cancer


· K-ras oncogene


· p53 tumor suppressor gene


· DNA mismatched pair genes


Familial polyposis coli: associated with a high risk of CRC.  This is an inherited autosomal dominant trait.  Polyps develop through out the colon and rectum.  This generally starts in late adolescence and people with this syndrome have a 100% risk of developing CRC.


Hereditary nonpolyposis syndrome: arises from the mutation of genes that participate in mismatch repair/repair of DNA.

Two types: A & B


Type A:  hereditary, site-specific, nonpolyposis colon cancer.


Type B:  also nonpolyposis colon cancer but is found in association with other cancers, including: breast, endometrial, gastric, and ovarian.


Other premalignant polyposis syndromes associated with increased risk of malignancy include:


Peutz-Jeghers, juvenile polyposis, Cowden’s disease, and neurofibromatosis.


Cyclooxygenase (COX) produces an inflammatory effect. Colorectal cancer often expresses COX 2.  COX 2 expression is associated with tumor angiogenesis, a more invasive tumor type, resistance to apoptosis, and systemic immunosuppression.  Cyclooxygenase 2 inhibitors have been shown to decrease the incidence of colorectal cancer.  


Type II diabetes has been linked to colon cancer.  The pathophysiology of this link is thought to be due to elevated insulin levels that promote proliferation of GI cells, including increasing the survival of transformed cells, and the end result being colon cancer.  As discussed above, the use of COX 2 inhibitors may help to decrease the incidence of colon cancer.  However diabetic patients have an increased cardiovascular risks, and COX 2 inhibitors are associated with increased incidence of acute MI and death from cardiovascular disease, therefore there may be risks to use COX2 inhibitors in patients with diabetes with colon risks.   


LIFESTYLE RISKS


There is evidence that links obesity (BMI >27) and increased caloric intake to increase risk of colon cancer. A high fat diet increases the production and changes the composition of bile salts.  When altered, bile salts are converted into potential carcinogens by the intestinal flora; however the exact mechanism that bile salts contribute to the development of colon cancer remains unknown. Red meat consumption increases risks. Alcohol stimulates GI cell proliferation and decreases the absorption of carcinogens.  The carcinogens that are not absorbed promote cancer growth.  Beer and whisky contain nitrosamines which are carcinogens.   Lack of physical activity can result in decreased intestinal tract transit time resulting in carcinogens remaining in the intestinal tract for longer periods. Smoking increases risk.


There is evidence that exercise can decrease risk of colon cancer. 


Dietary fibre can reduce risks of colon cancer by increasing fecal bulk, this helps to change bacterial content of the feces and speeds up transit time through the GI tract.


ENVIRONMENT/OCCUPATION


Exposure to asbestos, synthetic fibers, halogens, printing materials and fuel oils.


RISKS RECAP: 


90% occur in age >50 y.o.


Age in 60’s & 70’s peak incidence


Personal history of previous colorectal cancer/polyps


Heredity (1st degree relative with history of colon cancer or polyps before age 60)


10% of adults in western countries have 1st degree relative with colon cancer, those with 1st degree relative have two to threefold increased risk of developing cancer.


Multiple relatives with CRC 


Relatives diagnosed at young age.


Sedentary lifestyle


Obesity –BMI >27 


Diet – high fat, red meat, low fruit/vegetables


Type II diabetes 


Alcohol intake


Smoking


Inflammatory bowel conditions


Bile acids


Environment


Radiation exposure


In our patient case study his documented risks include:


Diagnosis of colon cancer – greater risk for second primary colon cancer


Diabetes (Type 2)


Alcohol intake


Possible family history


It would be helpful to know:


His age


History of polyps


BMI


Diet


Occupation


Level of activity


See following pages for Gene Mutation diagrams.


GENE MUTATIONS:
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Oncogenes are damaged genes.  Overactivity of oncogenes can stimulate the development of cancer by instructing cells to make proteins that in turn cause excessive cell division and growth.
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Absence of tumor suppressor genes can lead to development of cancer.  A pair of tumor suppressor genes can either be lost from a cell or sustain a mutation.  Persons with an inherited risk for the development of cancer are often born with one defective copy of a tumor suppressor gene; usually a person with one defective copy of a gene will not develop cancer (remember genes come in pairs).  However, if a mutation occurs in the second copy, cancer may develop due to absence of any functional copy of the gene.  


p53 is a tumor suppressor gene


Under normal circumstances, when DNA damaged cells are detected, the p53 tumor suppressor gene will stop cell growth and division.  If the damage cannot be repaired the p53 gene will initiate apoptosis (cell death) to prevent the damaged cell from growing out of control.
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DNA repair genes code for proteins whose normal function is to correct errors that arise when cells duplicate their DNA prior to cell division. When mismatch repair is altered, mutations can occur in one or more of the genes that control cell growth.  

Adenomatous polyposis coli genes - most commonly mutated genes in colon cancer


K-ras oncogene


p53 tumor suppressor gene


DNA mismatched pair genes
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Unit 3

What did they mean by "staging" of his cancer?


Staging is a method for describing how much a cancer has grown, and spread to other local tissue, and if any, metastases. By staging a cancer appropriately physicians are able to recommend the best treatment options, and provide a prognosis.  The best prognosis can be obtained with early detection and intervention.  The potential for cure declines with increased tumor size, lymph node involvement, and metastases. 


The most common staging system is TNM; T is for tumor spread, N is for lymph node involvement; M is the presence of distant metastasis. Once the tumor is staged then a biopsy can determine the tumor grade based on the appearance of the cancer cells, and how aggressive they are in comparison to normal cells.


T= Primary tumor; the number equals size of tumor and its local extent.  The number can vary according to its site.


T0= Breast free of tumor


T1= Lesion<2 cm in size


T2= Lesion 2-5 cm


T3= Skin and/or chest wall involved by invasion


N= Lymph node involvement; a higher number means more nodes are involved.


N0= No axillary nodes involved


N1= Mobile nodes involved


N3= Fixed nodes involved


M= Extent of distant metastases.


M0= No metastases


M1= Demonstrable metastases


M2= Suspected metastases
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Images from Cancer. com, 2008.
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Image from International Union Against Cancer, 2009.

Staging Colon Cancer


Staging colon cancer is based on how many layers of the bowel wall are penetrated, the invasion of lymph nodes and the metastasis to distance sites (Mayo Clinic, 2008).



Staging tests may colon cancer may include imaging procedures such as abdominal CT scan or chest X-ray (Mayo Clinic, 2008).   Yet staging is more often completed after surgical removal of the primary tumor, surrounding tissue and lymph nodes and possibly lesions found on other local organs, such as the liver (Colorectal Cancer Association of Canada, 2009).  Surgical specimens are studied by a pathologist to determine the stage.  Colon cancer types include (National Cancer Institute, 2008):

· Adenocarcinoma (most colon cancers including mucinous[colloid] adenocarcinoma and signet ring adenocarcinoma)


· Scirrhous tumors


· Neuroendocrine tumors (tumors with neuroendocrine differentiation have poor prognosis than pure adenocarcinomas)


The most widely used and precise staging system for colon cancer is the Tumor Nodes Metastases (TNM) system (Colorectal Cancer Association of Canada, 2009).




Table from Colorectal Cancer Association of Canada, 2009


After each element (tumor, nodes, metastases) has been determined, they are combing to form an over cancer stage.  The stages of colon cancer are (Mayo Clinic, 2008 and Colorectal Cancer Association of Canada, 2009):

· Stage 0. Cancer is in the earliest stage. Has not extended beyond the inner layer (mucosa) of the colon or rectum. This stage of cancer may also be called carcinoma in situ. 


· Stage I. Cancer has grown through the mucosa but has not penetrated beyond the colon wall. 


· Stage II. Cancer has penetrated through the wall of the colon into the muscle wall but has not spread to nearby lymph nodes. 


· Stage III. Cancer has invaded nearby lymph nodes.


· Stage IV. Cancer has metastasized to distant sites, such as liver, lung, peritoneum, ovaries. 


· Recurrent. Cancer has come back after treatment. It may recur in the colon, rectum or other part of the body. 


[image: image1.jpg]





Image from Colorectal Cancer Association of Canada, 2009


		

		

		Patterns of Spread: Metastasis





 


 


Metastasis – spread of cancer cells from primary site of origin to distant site; life threatening characteristic of malignancy.


Steps of metastasis:


1) Direct or continuous extension of local invasion of tumor cells into surrounding tissue


2) Penetration into lymphatic’s, blood vessels, or body cavities


3) Release into lymph or blood


4) Transport to secondary sites



   5) Entry and growth in secondary sites


Distribution and Common Sites of Distant Metastases  (p.385)


                                                                                                                        Primary Tumor                Major Anatomic Pathway               Frequent Site of Distant  


                                                                                                Metastasis

Lung                              pulmonary vein, left ventricle            multiple organs, brain

 

Colorectal                       mesenteric lymphatic’s, portal vein               liver

 

Testicular                       lymphatic’s to perimetric area to                   lungs

                                    Subcl. Vein to right ventricle

 

Prostate                     batsonplexus of paravertebral veins,        bones, lung, liver,                                                 

              Ilium, lumbar spine                            endocrine, glands, CNS

 

Breast                       batson plexus of paravertebral                bony skeleton, lungs

                              Veins, lymph nodes, sup vena cava           

 

Head and neck           direct extension, batson plexus             lymphatics, liver, bone

 

Ovarian                    direct extension                                peritoneal surfaces,                             

         omentum and mesenteric veins           diaphram omentum, liver

 

Sarcoma (extremity)       inferior vena cava, rt ventricle,             lungs

                                           pulmonary artery
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Adjuvant chemotherapy for Colorectal Cancer


Clinical Scenario


Mr. C. has just been diagnosed with colorectal cancer. He comes to you seeking information. He wants to know why this has happened to him. He has been well in the past and has had diet controlled diabetes Type 2 for 3 years. He has occasional numbness of both feet. He does not smoke. He drinks 3 drinks of alcohol/day and has done so for more than 10 years. He thinks a distant relative may have had some sort of "bowel disease."


The specialist says he needs surgery and likely chemotherapy. Why does he need chemotherapy if they "cut out" the cancer? How will the surgeon and oncologist decide on a chemo regime for him? (Group C).


Why does Mr. C need chemotherapy?


Surgical resection of tumors is the primary treatment for colorectal cancer and despite best surgical techniques, advancement of the disease remains high with a 5-year survival rate of <5% (Gill & Goldberg, 2004).

Chemotherapy as an adjuvant therapy has been used since the 1960s to treat colorectal cancer. Its intent is to eradicate microscopic cancer cells that have potential for metastasis (Colwell, n.d.). In some cases it is used prior to resection for means of making the primary tumor smaller and easier to remove (Colwell). This is called neoadjuvant treatment and it is becoming more widely used in rectal cancer for sphincter preservation (Gerpen, 2003). Other possible benefits include decreased tumor seeding at time of surgery, no postoperative small bowel fixation in the pelvis, better oxygenation within the tumor area. This will increase radio-sensitivity and decrease toxicities (Colwell, Goldberg, & Carmel, 2004).

How will the surgeon and oncologist decide on a chemo regime for him?


Knowledge about chemotherapeutic drugs and cocktails, patient factors and published practice standards will contribute to the surgeon and oncologist’s decision on a chemo regime.


Chemotherapeutic drugs


Fluorouracil (5-FU) was the first chemotherapeutic agent to arrive on the scene to treat colorectal cancer and is considered the gold standard (Colwell, Goldberg, & Carmel, 2004). 5-FU was synthesized in 1957 and was used as a sole agent in the 1960s. It is a thymidylate synthase (TS) inhibitor that prevents formation of thymidine, and therefore impairs DNA synthesis (Colwell et al.). 

Studies suggest that the use of 5-FU improves the quality of life for patients with advanced disease rather than prolongs survival (NCCN, 2008). However as a single agent, 5-FU has a modest response rate of <10-15%, thus prompting an interest in its biochemical modulation. This enhances its cytotoxic activity without making it toxic in conjunction with another agent (Gill & Goldberg, 2004).

Studies published in 1989 and 1990 revealed the clinical benefit of 5-FU in the adjuvant therapy when used with levamisole, an antihelminthic agent with immunomodulatory properties. These initial trials demonstrated a significant survival rate (60% vs. 36%) when comparing the use of adjuvant chemotherapy with a population that had only surgery. As a result of these trials, the US National Institutes of Health (NIH) stipulated that all stage III patients should receive 5-FU and levamisole if unable to be placed in a clinical trial (Colwell et al., 2004).


Since then, leucovorin (folinic acid) has been used in conjunction with 5-FU because of its ability to enhance the antitumor properties of 5-FU. More recently, chemotherapeutic agents irinotecan, oxaliplatin, and capecitabine are being used with 5-FU (Gill & Goldberg, 2004). The rationale for combination chemotherapy is twofold. It is used to avoid single-agent drug resistance and using lower doses of each drug may decrease the amount of harmful effect to normal cells (McCance & Huether, 2006).

Dosing of chemotherapy 


The principle of dose intensity is important to deciding on a chemotherapy regime. There is a direct correlation between the dose of a chemo drug and the killing of tumor cells. This relationship is often logarithmic and therefore, small dose increases can really enhance its killing effect (McCance & Huether, 2006).


Patient factors


The patient’s age and co-morbidities as well as the staging of the disease are important factors to consider when contemplating the benefits of systemic therapy in patients with colorectal cancer (Figueredo, Coombes, & Mukherjee, 2008). 


Mr. C.’s age was not provided, but given that he has acquired NIDDM that is diet controlled, it would be fair to assume that he is at least middle age. The development of colorectal cancer is associated with aging. The risk of developing colorectal tumours becomes significant starting at 40 and increase until the eighth decade (Gerpen, 2003).

Prior to surgery it would be expected that a full work up would have been completed. Included in this should be extensive blood work including a complete blood count (CBC), platelets and chemistry profile. Anemia, leucopenia and thrombocytopenia are common side effects form chemotherapy or bone marrow invasion and need to be watched closely to prevent further complications such as infection and haemorrhage (McCance & Huether, 2006). A carcinogenic embryonic antigen (CEA) assay test is also used to monitor the treatment and possible recurrence of carcinoma in colorectal cancer.(Gerpen, 2003).

Evidence suggest that diets high in energy, saturated fat and high glycemic index carbohydrates combined with low levels of fibre and n-3 fatty acids may contribute to colorectal cancer through the growth-promoting effects of elevated levels of insulin, glucose, or triglycerides (Bruce, Wolever, & Giacca, 2000). Therefore, HbA1c testing should be done to determine if medications are needed to control the diabetes. In addition, the cause for Mr. C.’s neuropathy should be determined. Is it related to his diabetes, other circulatory issues, or poor nutrition? Pre-albumin levels would determine nutritional levels. Albumin levels < 30 would indicate a need for supplementation to boost to an optimal level; thus limiting the client’s predisposition to infection

Current treatment recommendations

Stage I

According to the National Comprehensive Cancer Network (NCCN) (2008) there is no data to support adjuvant therapy in Stage 1 (National Comprehensive Cancer Network [NCCN], 2008).

Stage II


Certain high risk Stage II patients that have tumours that invade bowel wall, perivascular invasion, poorly differentiated histology, inadequate lymph node sampling or perforate or obstruct the bowel may be considered for adjuvant treatment (National Comprehensive Cancer Network [NCCN], 2008; Figueredo, Coombes, & Mukherjee, 2008). Although several randomized clinical trials evaluating stage II colon cancer patients and adjuvant therapy versus surgery alone have shown to improve outcomes for stage II patients, the use of adjuvant chemotherapy in stage II disease remains controversial (Colwell et al., 2004). 


NNCN (2008) suggests the following: 


Decision-making regarding the use of adjuvant therapy for patients with stage II disease should incorporate patient/physician discussions individualized for the patient, and include explanations of the specific characteristics of the disease and the evidence related to the efficacy and possible toxicities associated with treatment, centering on patient care (p. MS-6).

Stage III


Following primary surgical treatment it is recommended that those with Stage III receive six months of adjuvant chemotherapy. A combination of 5-FU, leucovorin and oxaliplatin is the standard of care (NCCN, 2008). 


Stage IV

At stage IV, the colon cancer will have spread to other distant organs. Surgery is not usually done with the expectation of curing the cancer but instead with the goal of prolonging life or relieving symptoms. Chemotherapy may be done before surgery to shrink the existing tumour and again after surgery. If removing the tumour is too risky, they surgeon may form a colostomy or put a stent in the colon via colonoscopy. The same combination of 5-FU, leucovorin and oxaliplatin is used as the standard chemo regime (American Cancer Society, 2008).
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Unit 3 Discussion Question:

Group B

Could Mr. C have avoided getting colorectal cancer?







		Like most cancers, there are both modifiable and non-modifiable risk factors influencing the development of colorectal cancer.  Examples of non-modifiable risk factors for colorectal cancer include genetic predisposition and advancing age (Canadian Cancer Society, 2009). 









		Examples of modifiable risk factors include early screening and detection as well as diet modifications, alcohol reduction, and increasing physical activity. 









		Routine surveillance and removal of polyps or growths can significantly decrease the likelihood of acquiring colorectal cancer and can facilitate early detection and treatment if indicated.  Routine screening is particularly important for those individuals with a family history of colorectal cancer (American Cancer Society, 2008). 









		Family history of colorectal cancer, especially if it is a close relative (parent, sibling or child) developed before the age of 45 influences the development of colorectal cancer (Canadian Cancer Society, 2009).  

		Even though Mr. C has a distant relative with some sort of ‘bowel disease,’ the specific details are not clear.  

		Trying to obtain a more thorough family history would assist in determining whether his family history could be a contributing factor to colorectal cancer.









		A diet rich in fruits and vegetables and limited consumption of processed and red meats have shown to be protective against colorectal cancer (American Cancer Society, 2008).  

		Alcohol consumption may also increase the risk of colorectal cancer (National Cancer Institute, 2008; (McCance & Huether, 2006).  

		Mr. C’s 3 drinks a day alcohol consumption over the past 10 years is a lifestyle choice that may have contributed to the development of colorectal cancer.









		In addition, maintaining a healthy body weight and engaging in regular physical activity may aid in the prevention of colorectal cancer (McCance & Huether, 2006; National Cancer Institute, 2008). 

		It would be important to ask Mr. C about his level of physical activity and assess his BMI.









		Chronically increased insulin levels have been correlated to colorectal cancer (McCance, Huether, 2006).  Type 2 diabetes has been associated with increased risk of colorectal cancer (Pechlivanis, 2007).  

		Even though Mr. C’s diabetes is controlled with diet, his development of Type 2 diabetes could have contributed to the development of his cancer.

		It would be important to assess how well Mr. C’s blood sugars are controlled.  Also, does he require further medical management for his Type 2 diabetes?









Research and Screening:  What’s happening in your area?

		The University of Calgary has recently opened a Colon Cancer Screening Centre. This Centre is the first of its kind in North America that is dedicated to research, screening, and education on colon cancer.

		Here is the website link:  http://www.ucalgary.ca/colonscreening/









		Follow the links to the article summary on reduction in mortality with colonoscopy screening http://www.annals.org/cgi/content/full/0000605-200901060-00306v1

		Also, check out the link with information on virtual colonoscopy http://cadth.ca/index.php/en/hta/reports-publications/search/publication/864

		…and the link to the Colorectal Cancer Society of Canada http://www.colorectal-cancer.ca/









Question to the class:

		What is currently being done is your province/health region in the area of colorectal cancer prevention, education, treatment, or research?

		How can Nurses/NPs encourage routine screening and surveillance for colorectal cancer prevention and early detection?









References:

		American Cancer Society (2008).  Detailed guide:  Can Colorectal Cancer be prevented?  Retrieved January 19, 2009 from

		http://www.cancer.org/docroot/CRI/content/CRI_2_4_2X_Can_colon_and_rectum_cancer_be_prevented.asp

		Canadian Cancer Society. (2009). Colorectal Cancer. Retrieved January 18, 2009 from: http://www.cancer.ca/Ontario/About%20cancer/Types%20of%20cancer/Causes%20of%20colorectal%20cancer.aspx?sc_lang=en&r=1















References:

		McCance, K., & Huether, S. (2006).  Pathophysiology:  The biologic basis for disease in adults and children. (5th ed.).  St. Louis, MI:  Elsevier Mosby.  

		National Cancer Institute (2008).  Colorectal cancer prevention.  Retrieved January 19, 2009 from

		http://www.cancer.gov/cancertopics/pdq/prevention/colorectal/Patient/page3

		Pechlivanis, S. (2007). Colon Cancer Risk Factors, Studies from German Cancer Research Center describe new findings in colon cancer risk factors. Obesity, Fitness & wellness week. P. 113. 













