Chapter 11
Cancer

What Is Cancer?

· There are many types of cancers (general term for >100 types of malignant tumors or neoplasms), but they can all be characterized by uncontrolled growth and spread of abnormal cells.  

· Carcinoma = malignant neoplasms from epithelial tissue

· Sarcoma = connective tissue neoplasm

· If the spread is not controlled, it can result in death as vital passageways are blocked and the body's oxygen and nutrient supply is diverted to support the rapidly growing cancer (Figure 11.1).  

· A malignant cancer is one that invades surrounding tissues and spreads cancer cells from one part of the body to another.

Carcinogenesis

· 60 trillion cells, each with DNA, that receive oxidative hit once every 10 seconds.  Over time unrepaired damage accumulates.

· Normally the cells that make up the body reproduce and divide in an orderly manner. 

· Supported by certain environmental (e.g., certain chemicals, radiation, and viruses) and internal (e.g., hormones, immune conditions, and inherited defects) factors, some cells undergo abnormal changes and begin the process toward becoming a cancer cell.  

· The formation of cancer is a long process and often takes longer than 10 years (see Box 11.1 for a summary of cancer growth and staging).

Stages of Carcinogensis (Box 11.1)

· Initiation

· Occurs when a normal cell is exposed to a carcinogen such as chemicals, viruses, radiation, or specific dietary factors.  

·  Promotion

· A mutated (initiated cell) passes on its mutation when it replicates, thus advancing to the promotion stage.

·  Clinical Stage

· Cell loses control of function and structural integrity and progresses to clinical cancer (loss of reproductive control).

Cancer Statistics

· Cancer may replace CVD as the #1 killer soon after 2010 (Table 11.1, Figure 11.2).  From 1950 to 1990, cancer death rates rose 7.7% (mainly due to lung cancer), but during the 1990s fell 7% (Fig 11.3).

· The leading cancer killer for men and women is lung cancer, followed by prostate or breast cancer, and colorectal cancer (Fig 11.6, 11.7).
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Box 11.3 Cancer Risk Factors

· Review Table 11.4 for site specific risk factors and signs and symptoms.

· About 75% of cancers is preventable and is linked to the lifestyle. Here are the chief risk factors for cancer:

· Dietary factors (33% of all cancers)

· Tobacco use (31% of all cancers)

· Alcohol use (3-4% of all cancers)

· Reproductive factors (primarily for breast cancer)

· Unsafe sex (exposure to certain types of cancer promoting viruses)

· Environmental factors (especially sunlight, radiation and radon exposure, and air pollution)

· Family history

· Physical inactivity and obesity

Box 11.4 Obesity and Cancer

· Obesity related to the following cancers:

· Men: Colon, prostate, liver, pancreas

· Women: Breast (post-menopausal), endometrium, uterine cervix, ovarian, gallbladder, pancreas

· The relative risk of breast cancer in post-menopausal women is 50% higher for the obese.

· The relative risk for colon cancer in men is 40% higher for the obese.

· Obesity is related to 1 in 7 cancer deaths in men and 1 in 5 in women.

Table 11.5

Box 11.5 Cancer Prevention Guidelines from the American Cancer Society

Nutrition and Physical Activity (cont.)

· 3.  Maintain a healthy weight throughout life.
· a.  Balance caloric intake with physical activity.

· b.  Lose weight if currently overweight or obese.

· 4.  If you drink alcoholic beverages, limit consumption.
· a. People who drink alcohol should limit their intake to no more than 2 drinks per day for men and 1 drink a day for women.

B.  Recommendation for Community Action

· 1.  Increase access to healthy foods in schools, worksites, and communities.
· 2.  Provide safe, enjoyable, and accessible environments for physical activity in schools and for transportation and recreation in communities.

Box 11.7: Colon and Rectum Cancer:  Risk Factors

· Personal/family history of colorectal cancer or polyps

· Inflammatory bowel disease

· Smoking

· Physical inactivity

· High-fat and/or low-fiber diet

· Alcohol consumption

· Inadequate fruits and vegetables

Physical Activity and Breast Cancer

· The epidemiological evidence on link between activity and breast cancer is supportive of a protective relationship, but not as strongly as with colon cancer.  See Box 11.8 for an overview.

· Three in four published studies support an inverse association between activity and breast cancer (see Figures 11.20, 11.21).

· Risk reduction ranges from 10 to 70% (average of 40-50%).

· Potential mechanisms include:

· Reductions in endogenous steroid exposure

· Alterations in menstrual cycle patterns

· Delay of age at menarche

· Increase energy expenditure and reduction in body weight

· Changes in insulin-like and other growth factors

· Enhancement of natural immune mechanisms

Box 11.8  Breast Cancer Risk Factors

· Age

· Personal or family history

· Biopsy-confirmed atypical hyperplasia

· Long-term menstrual history (early to late in life)

· Recent use of oral contraceptives or postmenopausal estrogens and progestins

· Never had children, first child after age 30

· Consume alcoholic drinks 

· Higher education and socioeconomic status

· Obesity after menopause

· Diet factors uncertain

· Increasing evidence for physical inactivity

Physical Activity and Prostate Cancer

· The epidemiological evidence suggests only a possible relationship between physical activity and prostate cancer.

· About half of published studies show a decrease in risk; average reduction of 10-30% (Figure 11.22).

· Potential mechanisms include:

· Anti-testosterone therapy can often control prostate cancer for prolonged periods by shrinking the size of the tumor, thus relieving pain and other symptoms.

·  After a long bout of exercise (>90 minutes), testosterone levels drop in male athletes.  The long-term effects are currently unknown as is the exercise threshold linked to this acute decrease. 

Box 11.9 Prostate Cancer Risk Factors

· Age (over 70% diagnosed >65 y

·  Being African American

·  High dietary fat intake

·  Family history 

·  Live in North American or Northwestern Europe (rare in Asia, Africa, South America)

·  New evidence: inactivity and obesity

Exercise and Cancer Rehabilitation
(Sports Medicine Insight)

· See Sports Medicine Insight for summary of exercise as therapy for cancer patients:

· Exercise has beneficial effects on a wide variety of quality-of-life issues, aerobic and muscular fitness, self-concept, mood states, and fatigue.

· Exercise training is associated with less fatigue during and after treatment and improves physical fitness.

· Physical exercise is safe, effective, and feasible for most cancer patients and survivors.

· There is no evidence that exercise training will alter tumor growth, disease progression, recurrence, and/or survival in cancer patients.

