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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
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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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