Mr. C has just been diagnosed with colon cancer. Unfortunately he also suffers from type 2 diabetes (controlled by diet). Mr. C’s consumption of alcohol is worth noting as he drinks an excessive 3 drinks a day. It has also been briefly mentioned that Mr. C has been experiencing some numbness in his feet. On the positive side Mr. C does not smoke. 

Definition of Colorectal Cancer: 

To understand why Mr. C developed colorectal cancer, cancer must first be defined. 

Colorectal Cancer, according to Mosby’s Medical nursing and allied health Dictionary (1994), is a malignant neoplastic disease of the large intestine, characterized by a change in bowel habits and the passing of blood (melena). According to McCance and Huether (2006), “cancer is a collection of many different diseases, caused by an accumulation of genetic alterations. Environment, heredity, and behaviour interact to modify both the risk of developing cancer and the response to treatment (p. 333). Another description of this condition stresses that cancer or malignant neoplasm is when a group of cells display characteristics of uncontrolled growth and division. A malignant neoplasm has the ability to invade into surrounding tissues and metastasize to other organs or distant tissues by means of lymph or blood. Colorectal cancer, also known as large bowel cancer or colon cancer, is when malignant neoplastic growths form in the colon, rectum, or appendix. (McCance & Huether, 2006, p. 333-334). 

According to the Canadian Cancer society (2008), colon cancer is the second leading cause of death of all cancers in Canada. The Colorectal Cancer Association of Canada has estimated that 21, 500 Canadians will be diagnosed this year, with an approximate 8, 900 who will die from it. The rate of colon cancer is higher among men with 1:14 men diagnosed in their lifetime, and 1:28 who eventually die (Colorectal Cancer Association of Canada, 2008) 

Why did Mr. C get cancer? 

    The answer to this question could have many variables. Let us examine some possible contributing factors to Mr. Cs colon cancer. 

 Risk factors involved:
Alcohol Intake – Some studies suggest that excessive alcohol intake can lead to the development of colon cancer. One study found that "People who drink more than 30 grams of alcohol per day (and especially those who drink more than 45 grams per day) appear to have a slightly higher risk for colorectal cancer (Cho et al, 2004). This study suggested that the mechanisms involved for the effect of alcohol on risk for colon cancer were as follows: 

1. Acetaldehyde, which is an oxidation product (metabolite) of alcohol, maybe responsible for colorectal carcinogenesis.  A supporting study found that increased acetaldehyde degrade folate, a nutrient that is believed to decrease the risk of colon cancer. 

2. Alcohol is an antagonist of methyl-group metabolism and may contribute to abnormal DNA methylation, an early step in colonic carcinogenesis. 

3. Excessive alcohol intake may indirectly increase the risk of colon cancer by immune suppression, delay in DNA repair, activation of liver procarcinogens by induction of cytochrome P-450 enzymes or changes in bile acid composition. 

Another study found that "The consumption of one or more alcoholic beverages a day at baseline was associated with approximately a 70% greater risk of colon cancer (Su & Arab, 2004).  According to Cancer Research UK (March, 2007), “Alcohol consumption may increase the risk , especially in those with low levels of folate in their diet”.  The effects of decreased folate levels will be further discussed in the diet component of this paper.  

Physical Activity – According to McCance and Huether (2006, pg. 359) physical activity, approximately 3.5 to 4 hours of vigorous activity per week, reduces the risk of colon cancer as well as it increases gut motility reducing the length of time the bowel lining is exposed to potential mutagens.  Furthermore, “…men with higher BMI’s have a higher rate of death from esophageal, stomach, colorectal, liver, gallbladder, pancreatic, prostate, and kidney cancers” (McCance & Huether, 2006, p. 361) confirming that physical activity, or the lack thereof, contributes to the development of cancer.

Diabetes – New research shows that diabetes may raise the risk of developing colon cancer. 80-90% of all type 2 diabetics have abdominal obesity (Canadian Diabetes Association, 2008). This abdominal obesity has been linked to lack of physical activity, genetics and nutrition. A study published in Diabetes Care (2005) examined the link between diabetes and colorectal cancer. The study found that hyperinsulinemia and insulin resistance play a major role in colorectal cancer. The increase in insulin has an effect on the colon’s mucosal lining. The over exposed colon cells react (over time) by changing; this change could lead to cancerous cells. According to a 2008 research by Berster and Goke, Colorectal cancer occurs more frequently in patients with type 2 diabetes mellitus. This hyperinsulinemia-hypothesis suggests that elevated levels of insulin and free IGF-1 promote proliferation of colon cells and lead to a survival benefit of transformed cells, ultimately resulting in colorectal cancer. According to this study in patients with type 2 Diabetes Mellitus, like Mr. C, there is an increased risk for colorectal cancer and an even higher risk for him if he is being treated with insulin. They conclude by stating that tumor progression during hyperinsulinemia is more rapid and tumor-associated mortality is increased. 


In a study conducted by Dr. Rambabu Chalasani, patients who suffered from type 2 diabetes were about one-third more likely to develop colon cancer than patients without diabetes. He states, “As a person becomes more overweight, his or her body becomes resistant to insulin. To compensate, the body makes more and more of the sugar-lowering hormone. There is now mounting evidence that insulin stimulates the growth of cancer cells.” (WebMD, 2008). 


Dr. Donald Garrow also stated, "Diabetics are 1.4 times more likely to have been told they have colon cancer.” In his study, a total of 5.9 percent of respondents had a history of diabetes. After compensating for other factors that affect risk such as age, gender, alcohol use, tobacco use and exercise, the researchers found that individuals with diabetes were more likely than non-diabetics to develop colon cancer. During this study, it was noted that elevated insulin levels in the blood of those with diabetes are thought to affect cells in the colon's mucosal lining. "In the lab, these mucosal cells, when exposed to high levels of insulin, develop into cancer cells," Dr. Garrow said. "There are insulin-like receptors on the colon's mucosal cells. The insulin seems to attach itself to the mucosal cells and cause changes that become cancer." (Daily News Central, 2008). 
Numbness of feet – No known studies linked between numbness of feet and colon cancer. However, Mr. Cs numbness may be linked to his diabetes. In Mr. C’s case, the numbness he was experiencing in his feet is caused by a circulatory disorder, which is a common sign and symptom of diabetes mellitus.

Age –  Since cancer is considered to be ‘predominantly a disease of aging’ (McCance and Huether, 2006, p. 339) and “malignant tumors of the large intestine usually occur after the age of 50 ( Mosby, 1994, p. 363), in assessing Mr. C’s risks for acquiring colon cancer it would be important to find out how old he is. The average age of diagnosis for type 2 Diabetes is 45. Age is a risk factor of cancer due to the mutation of cells that occur with time (McCance & Huether, 2006). 

Heredity and Genetic Mutations – McCance and Huether (2006) state that intestinal polyps are benign neoplasms that are the first stage in the development of colon cancer, and small intestinal polyps in the colon tend to have only a few detectable mutations while larger polyps have more mutations. Frank colon cancers on the other hand have even more mutations. McCance and Huether (2006) also state that an accumulation of mutations in specific genes leads to the development of cancer. So Mr. C. having been diagnosed with colon cancer must have experienced extensive genetic mutations in his colonic cells, which eventually led to his colon cancer. The risk of developing large bowel cancer is increased in chronic ulcerative colitis, in diverticulosis, in villous adenomas, and especially in familial polyposis of the colon ( Mosby, 1994, p. 363).Mr. C. having a family history of ‘bowel disease’ of some sort puts him at a higher risk for developing colon cancer. 20% of all colon cancers can be linked to heredity (Colorectal Cancer Association of Canada, 2008). This 20% is correlated only to close family relatives, young diagnosed relatives, and multiple family members (AAFP, 1999). In Mr. Cs interview he mentioned distant relative, therefore the heredity factor may be minor. 

Diet - Diets that are low in fiber and calcium, but that are excessive in fat, increase the chances of colon caner (McCance & Huether, 2006). This type of diet promotes fecal matter to remain in the colon for an extended period of time. This interaction can lead to mutation in cells. The high incidence of colorectal cancer in the western world, as contrasted with the low incidence in Japan and rural Africa, suggests that a diet high in refined carbohydrates and beef and low in roughage may be a causative factor. A diet high in the consumption of fish has been suggested to play a protective role in colorectal cancer development as fish consumption was inversely related to the risk for colorectal cancer during a 22 year study of colorectal cancer (Chavaro, Hall, Lee and Willet, 2008). A study by Smith et al (2008) confirmed that there was a “40% reduction in the risk of colorectal cancer in individuals with the highest dietary folate intake compared with those with the lowest intake…folate deficiency in normal epithelial tissues appears to predispose them to neoplastic transformation, and modest levels of folate supplementation suppress the development of tumors in normal tissues”.  A further study discusses the timing of introducing folate into ones diet and the effect it has on tumor growth.  “If folate supplementation is started before the establishment of neoplastic foci, the development and progression of the tumor is suppressed.  If folate supplementation is started after the neoplastic foci are established, it enhances their growth and progression” (Smith et al, 2008).  It would be interesting to identify Mr. C’s folate level at the time of diagnosis.

Ethnic Background - Unfortunately we do not know Mr. C’s ethnic background, however if Mr. C was African American, we could talk to him about his increased risk based upon his ethnicity. According to an article published in JAMA (1999), African Americans have an increased risk of developing colorectal cancer due to a gene mutation on the germline hMLH1 And hMSH2. This mutation was present in 27% of the African American colon cancer participants. 

Some questions that might be asked to Mr. C to clarify history gaps:

1) How old is Mr. C? 

2) When was the last time Mr. C had a HbA1c done? 

a) We would doubt that Mr. C’s diabetes has not progressed during the last three years. Diabetes is a progressive illness, and diet alone may not be a sufficient treatment. Also Mr. C complains of numbness in his feet. Could this be a result of diabetic neuropathy? It is important to know if Mr. C’s diabetes is under control; this could affect his healing rate if he needs any type of surgical procedures (CDA, 2008). 

3) When is the last time that Mr. C has seen his family doctor? 

a) Does Mr. C visit his Family Doctor on a regular basis? 

b) Was Mr. C closely followed, has he had any colorectal screening done? 

4) What does Mr. C’s daily diet consist? 

a) Is Mr. C physically active? level and hours of physical activity per week? 

5) How could Mr. C have avoided colorectal cancer? 

  Mr. C could have possibly avoided colon cancer by decreasing his alcohol intake, making sure his blood sugars remained in the normal range and being physically active, eating a diet high in fiber, and having the appropriate colon cancer tests (screenings, i.e. colonoscopy). All of these factors would have decreased Mr. C’s chances of developing colon cancer since they would decrease the likelihood of abnormal cell growth. Eating, drinking and physical activity are all variables that can be controlled by the individual. Heredity, risk of polyps, ethnicity, and gender, are all factors that are out of Mr. C’s control. 

                                                                                Conclusion

According to the present information, it is quite evident that Mr. C developed colon cancer from excessive alcohol intake with diabetes also playing a major role. Since the age of Mr. C is unknown and his family history is unclear, the only actual facts about him are his constant consumption of three drinks of alcohol per day for over ten years and having diet controlled type two diabetes for three years. 

Mr. C’s medical history and contributing environmental factors are quite inconclusive. Without all the proper information at hand, one would summarize that Mr. C developed colorectal cancer from alcohol abuse and diabetes. One may also suggest to Mr. C to have further testing done regarding his “diet controlled diabetes”. It could be suspected that occasional numbness of the feet may indicate a more severe form of diabetes. 
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