
CANCER



Cancer

1 in 3 Americans will develop cancer 
during their life  

more than 1,285,000 americans will 
get diagnosed with cancer  

555,000 will die  

Overall, cancer deaths are down by 
3% since 1990 



Cancer
More than 100 types of cancer, 
only about a dozen are common, 
and 4 (prostate, lung, breast, 
and colorectal) account for more 
than half of all cancer deaths  

All cancers have share the same 
two basic properties: 
unregulated cell growth and the 
ability to invade normal tissue 
and spread to other parts of the 
body 





Cancer

Cancer begins with one 
malignant (cancerous) cell.  

That cell divides without restraint 
through at least 30 generations 
and grows to 1 billion cancer 
cells. This is approximately the 
smallest tumor detectable. 



Cancer
Another 10 generations, it grows 
to 1 trillion cells - then becomes 
lethal to the 30 trillion cells in the 
human body. Over time, a tumor 
is a maximum of 1-2 pounds and 
typically spreads around the 
body (Metastasis).  

Cancer kills by interfering with 
vital functioning of normal cells 
or by cachexia (general wasting 
of the body). 



Normal Cell Growth

Cell division is necessary - 
required for growth and to 
replace dying cells and 
repairing damaged tissue.  

In the normal body, cells divide 
and grow only when they should 
through a series of controls and 
regulations. 



Normal Cell Growth
Cells grow when neighboring cells tell it too. When new cells are needed, neighbor cells secrete 
small growth factors. 

• Proto-oncogenes - stimulate growth 

• Suppressor genes - inhibit growth 

• Apoptosis - genetically programmed cell death 

Each cell has an internal clock that regulates it’s cell growth - turning it off and on at appropriate 
times. 



Problems
• Cancer happens when these 

mechanisms fail.  

• Unchecked cell growth can happen at 
any stage.  

• For some - it is an excess of growth 
factors  

• men with highest levels of insulin-
like growth factor (IGF-I) are 4.3 
times more likely to develop 
prostate cancer.  

• In other cases - normal genes 
undergo mutations that turn them into 
ONCOGENES (genes that cause 
unrestrained division). 



Problems
• Cancer cells invade neighbor 

tissue and can spread to other 
organs.  

• However, cancer cells can live 
on their own and invade blood 
vessels and other organs.  

• Once arriving at their new 
destination - cancer cells 
adhere to healthy cells and 
trigger angiogenesis (growth 
of new blood vessels).



Defense
Only one out every 10,000 cells has 
what it takes to detach, spread, 
invade, adhere, and grow as a 
metastasis.  

The body’s immune system is also 
able to detect and kill cancer cells 
on their own. 

Tumor cells have antigens that 
function by labeling it as foreign and 
abnormal. 

The immune system also produce 
antibodies that latch onto tumor cells 
and prepare them for destruction. 



Risks
Heredity: 
HPC1 and HPC2 are prostate 
cancer genes.  

Colon cancer can also run in 
families. Men with two or more 
siblings or parents with the 
disease are 3 times more likely 
to develop colon cancer.  

20 hereditary forms of cancer 
have been identified. 



Risks
Oxidative Damage: 

Oxygen free radicals infiltrate DNA and 
mutate genes. Per day, a person’s DNA 
gets 10,000 oxidative hits a day - but 
get repaired by anti-oxidants - however, 
when they fail, cancer may be a result.  

Antioxidants are found in fruits and 
vegetables and have been getting a lot 
of attention lately.  

Lycopene - found in tomatoes  

Selenium - found in nuts, fish, seafood 

Both are linked to a 38% reduction of 
prostate cancer 



Risks

External Toxins 

Environmental poisons can 
damage DNA, disrupt normal 
repair, or both.  

Tobacco smoke is the most 
obvious. There are at least 60 
other identified toxins. 



Risks
Radiation 

Ionizing radiation is the most 
dangerous - nuclear energy, medical 
xrays and gamma radiation  

Radon: a naturally occurring radioactive 
gas that causes cancer in high doses  

Ultraviolet rays - prolonged exposure 
causes DNA damage and cancer - 
excessive sunlight causes malignant 
melanomas and other skin cancers.  

Cell phones? - no scientific backing 
and do not emit enough energy to 
cause cancer 



Risks
Viruses 

Only responsible for a small minority of cancers  

Hepatitis B and C cause liver cancer  

Human Papilloma Virus causes genital tract 
cancers  

HIV opens the doors for many cancers by  
destroying the immune system  

 
Chronic Inflammation and Infection -  

H pylori - responsible for ulcers and stomach 
cancer  

people with chronic inflammation are more 
susceptible to cancer 



Risks
Hormones

Sex hormones trigger the growth of 
cells in reproductive organs - 
excessive levels can simulate 
uncontrolled grown.  

This is how testosterone promotes 
prostate cancer.  

Medical Therapies 

Anticancer drugs and radiation 
treatments kill cancer but can also 
injure normal cells as well turning 
them into new cancers. 



Risks
Nutritional factors 

In rare cases, spoiled food cause 
cancer (some fungi found in peanuts 
and corn)  

Some additives such as nitrites are 
converted into carcinogens in the body  

However, in the US, these are not 
important factors.  

Some concerns over pesticides - but 
they are not major offenders.  

Charcoal broiling may produce 
carcinogenic chemicals that promote 
intestinal cancer. 



Risks
The biggest culprits - common foods.  

Excess of calories produces obesity and 
increases risk for many cancers.  

Abdominal obesity is linked to a higher 
risk of colon cancer.  

Dietary fat is also linked to cancer  

Men who eat large amounts of fat are 2 
times more likely to develop prostate 
cancer - the saturated fat is the 
responsible.  

Drinking too much alcohol puts you at 
an increased risk for certain cancers as 
well. 



Risks

Dietary deficiencies 

Diets low in fruits, vegetables, 
and fiber are linked to cancer. 



PROSTATE CANCER





Prostate
Walnut shaped glad at the base 
of the bladder.  

In healthy men, it’s about 1.5 
inches long and about 2/3 of an 
ounce.  

During puberty, testosterone 
enlarges the prostate.  

The prostate is a reproductive 
organ: produces fluid that enters 
semen at time of ejaculation.



Prostate
Normal ejaculation contains 2 - 6 
milliliters of fluid (1/3 - 1 
teaspoon).  

70% is seminal fluid (including 
sperm) 20% is prostate fluid  

Prostate secretions: calcium, 
potassium, zing and citric acid.  

PROSTATE SPECIFIC 
ANTIGEN: liquefies semen so 
that sperm can swim





Prostate Cancer

In 2012

177,489 men in the United 
States were diagnosed with 
prostate cancer. 

27,244 men in the United States 
died from prostate cancer.







Causes
In short - nobody knows what 
causes it.  

Starts from unchecked prostate 
cell growth that eventually 
spread to other parts of the 
body.  

• 42% of the risk is genetic 

• 58% due to environmental 
influences.



Age

Very rare in men younger than 
40  

Uncommon in men 40 - 50  

Above 50, the likelihood of 
developing prostate cancer 
begins to rise and rises 
throughout life If you live long 
enough, you probably WILL get 
prostate cancer. 



Age
Most prostate cancers are 
clinically unimportant - just a 
few malignant cells were found 
in men who died from other 
causes.  

In america, the risk of 
developing early microscopic 
cancer is about 30%. 

The risk of clinically evident 
cancer is 9% 

The risk of prostate cancer death 
is 3% 



Family History
Men with a father or brother with 
clinically diagnosed prostate 
cancer are about twice as likely 
to develop the disease  

Uncles and cousins have a 
smaller impact - but a very strong 
family history increase the risk 
even more  

a man with several close relatives 
with the disease, particularly if 
the cancer was diagnosed before 
55, is up to 8 times more likely to 
develop prostate cancer himself. 



Nationality
Prostate cancer is 120 times more 
common in San Franciso than in China  

4 times more common in the US than in 
Japan.  

Small part is genetics - but environmental 
and lifestyle factors play a big role  

Japanese men who move to California 
acquire a much higher risk of prostate 
cancer, and the risk is higher still for the 
next generation.  

In the Health Professionals Study - the 
rate of Asian Americans and prostate 
cancer is the same as White American 
men. 





Race
30% more common in African Americans 

Black men in america have a significantly higher rate than black men 
living in African and Asia



Prostate Cancer 
Incidence Rates* by Race and Ethnicity, U.S., 1999–2012



Prostate Cancer 
Death Rates* by Race and Ethnicity, U.S., 1999–2012



Hormones
• Testosterone promote the 

growth of prostate cells.  

• Animals treated with 
testosterone are prone to 
develop prostate cancer. 

• Men with higher levels are 
more likely to develop cancer 

• Estradiol is also associated 
with an increased risk. 



Smoking & Drinking

Heavy tobacco use has a 
substantial impact on fatal 
prostate cancer, but the risk 
goes away after 10 years of 
quitting. 

Some studies found that 
drinking increased the risk.



Body composition

 
Heavier, taller, higher BMI all 
associated with a larger risk  

Abdominal obesity also a risk 



Sexual Activity

Men who reported having sex 
with 30 or more women over 
their life were 2.3 times more 
likely to develop prostate cancer 
than men with only 1 partner.  

2-3 female partners was 
associated with a 1.7-fold 
increase in risk. 



Proteins
Insulin Growth Factor (IGF-I) 
has been identified as a prostate 
cancer risk factor  

IGF-I is produced by the liver 
and in smaller amounts by 
prostate cells.  

stimulates normal cell growth 
and by inhibiting apoptosis. 

No screening test yet available



Fat
Men who eat the most fat are 1.79 times 
more likely to develop prostate cancer.  

Not all fats are equally harmful. 
Animal fat was linked to cancer, not 
vegetable fat.  

Red meat was most associated with 
advanced prostate cancer. Men who ate 
the most beef, bacon, pork, and lamb 
were 2.6 times more likely to develop 
the cancer.  

Eating chicken with the skin puts you at 
risk, but without skin does not.  

Other foods linked to prostate cancer: 
butter, mayo, and creamy salad dressing



Fat
Men living in countries with high 
consumption of fats have a higher risk 
of developing prostate cancer than 
those who live in low fat eating 
countries.  

The difference is not genetics - men 
who move from low fat consumption 
countries to high fat consumption 
countries see a rise in risk.  

Example: In Japan, fat only accounts 
for 24% of their calories. In american, 
it’s about 37% and can get as high as 
44%. Men in American are 9 times more 
likely to die from prostate cancer than in 
Japan - including Japanese Americans. 



Fat
Fat could have a direct effect on 
the prostate by enhancing 
testosterone production 

Fat promotes obesity - in 
animals, restricting calories 
protects agains prostate cancer 

Men who eat a lot of fat aren’ t 
getting enough fruits and 
vegetables that may reduce the 
risk. 



Fat

Saturated fatty acids found in 
red meat and whole dairy 
products are the leading 
culprits.  

Omega-3 fatty acids reduce the 
risk of heart attack and stroke. 
The kind of omega-3 found in 
fish protect against prostate 
cancer as well. 



Vegetables
Tomatoes are the only item that is linked 
to a reduction in prostate cancer.  

Cooked tomatoes appear to be more 
protective than raw tomatoes.  

Lycopene - a potent antioxidant.  

Cooking tomatoes releases the 
lycopene, making it easier to absorb. 
Men absorb lycopene 2.5 more from 
tomato paste than from fresh tomatoes.  

Vegan diets reduce levels of IGF-I.  

Cruciferous vegetables are the most 
protective (broccoli, cabbage, brussels 
sprouts, cauliflower, coleslaw) 



Grains
Grains (vitamins, minerals, fiber) is linked 
with a risk reduction of prostate cancer.  

Men eating the most cereal suffered 19.5 
fewer prostate cancer deaths per 100,000 
deaths. 

A diet of cereal is more effective at 
protecting against cancer than a high fat 
diet in causing prostate cancer.  

Whole grains are rich in LIGANS which 
have antioxidant properties and block the 
interaction between testosterone and 
hormone sensitive cancers. These are lost 
in the refinement process.  

Countries who eat more processed foods 
see higher rates of prostate cancer



Selenium
Selenium is a mineral with antioxidant properties.  

One study showed men who took selenium 
supplements enjoyed a 63% decrease in risk of 
dying from prostate cancer.  

Another study showed those with the highest 
levels of selenium were only a third as likely to 
develop advanced prostate cancer.  

Only a small amount is needed for good health - 
around 55 micrograms a day. Daily doses above 
400 micrograms can be toxic.  

selenium sources:  

• brazil nuts 

• seafood 

• mushrooms



Soy

Prostate cancer is uncommon in 
Asia - diets are high in soy - tofu, 
soy milk, tempeh, and miso.  

Soy has isoflavones which is 
associated with a lower risk of 
hormone responsive tumors. 

These also inhibit the growth of 
prostate cancer cells in labs and 
also reduce angiogenesis. 



Other nutrients

Vitamins D & E - reduces risk of 
prostate 

Calcium - more than 2,000 
milligrams day at a HIGHER risk 
of prostate cancer 

8oz glass of milk ~ 300 mg 
calcium



Progression
Prostate cancer is a slow grower 
and causes little or no pain at 
all.  

Two out of every three men with 
prostate cancer never develop 
any symptoms.  

10 - 12 years before the tumor is 
large enough to be detected 
and another 5-6 years to double 
in size.



Progression

Some prostate cancers are more aggressive - leading to 27,244  in 
2012 

However, only 1 out of every ten men with prostate cancer actually 
die from the disease. 



Progression
Without treatment, aggressive 
prostate cancer enlarge within the 
gland itself and then penetrate 
through the capsule that surrounds 
the prostate into other tissues..  

The only way to detect tiny prostate 
cancers is routine screening - as 
men with cancer won’t feel it at all.  

When the prostate cancer enlarges 
and spreads it can cause urinary 
dysfunction, sexual dysfunction, 
bone pain, weakness, and weight 
loss. 



Progression

It is often impossible to tell 
between an indolent (slow 
progressing) cancer and an 
aggressive one.  

The only way to tell is looking at 
the cells under the microscope.  

Most cells though fall in a grey 
area and doctors cannot tell if 
they’ll grow slow or quick. 



Digital Rectal Exam

Men over 40 recommended 
yearly 

Doctors slip their finger into the 
rectum to feel the prostate, as 
well as rectal masses that 
indicate rectal cancers or other 
abnormalities.  

They also check for fecal blood 
and check the rectal opening. 



Digital Rectal Exam
DRE can only feel a small 
amount of the prostate. 30 
percent of prostate cancers 
develop in unreachable parts.  

DRE will only detect a fraction of 
prostate cancer in asymptomatic 
men - DREs will miss about 80 of 
all prostate cancers.  

Doctors may also feel areas they 
think are cancerous, but end up 
not being so.



Prostate-Specific Antigen Test 

This test looks for PSA, a 
substance that may be found in 
high amounts in men with 
prostate cancer.  

However, a high PSA level does 
not always mean that a man has 
prostate cancer.  

PSA levels may be high in men 
with other types of prostate 
problems. 



Prostate-Specific Antigen Test 

US Preventative Task force does 
not recommend PSA. Often 
leads to: 

• unnecessary biopsies 

• over treatment 

• other lasting harm



Imaging & Biopsy

Getting pictures of the bladder is 
difficult. The gland is small and 
located deep in the body. 

It doesn’t show up with X-ray 
and CT scans don’t give enough 
detail, but there are some recent 
technologies that help…



Transrectal Ultrasonography
A small probe is placed into the 
rectum and shoots sound waves 
directly at the prostate.  

However, prostate cancers do 
not reflect sound waves as well 
as normal tissue. Also, 30% of 
prostate cancers reflect the 
same as normal tissue.  

Also it cannot tell if the cancer 
has penetrated the lining of the 
gland. 





MRI

MRI has not been much more 
successful than TRUS, even 
though it is more sophisticated 
although it can help detect 
advanced disease in those with 
high PSA. 





Biopsy
Patient lies on his side with his 
knees pulled up to his chest.  

Doctor introduces rectal probe 
and performs ultrasound. A 
biopsy gun is then introduced 
through the probe, lined up with 
the prostate, and fires a set of 
needles into the gland.  

Most men feel a bit of pain, but 
only for a few seconds. Tissue 
obtained by the gun is then 
analyzed. 



https://www.youtube.com/watch?v=HDGAQdHid1c

https://www.youtube.com/watch?v=HDGAQdHid1c




Biopsy
Biopsies are quick and easy.  

Complications are uncommon:  

• mild pain  

• bleeding  

• bacterial infection  

Drawback - because the sample 
size is so small - the biopsy will 
miss 15 - 30 % of prostate cancers 
that are large enough to raise the 
PSA but too small to show up on a 
TRUS or DRE. 



Biopsy

Many doctors switched from 6-
core biopsies (6 samples) to 8, 
12, or 16 core. 

Some repeat the procedure if 
the first is negative, and others 
follow the patient’s PSA and 
DRE, repeating a biopsy only if 
things change. 



Options
Prostate cancer can be managed conservatively or aggressively. 
Choices include:  

• observation (watchful waiting)  

• surgery (radical prostatectomy)  

• radiation (external beam or brachytherapy)  

• hormonal manipulation followed by radiation (neoadjuvant therapy)  

• hormonal treatment (androgen deprivation therapy). 



Watchful Waiting
Refusing treatment, and instead 
watches to see how the disease 
progresses.  

Most prostate cancers grow so 
slowly, and never produce any 
symptoms.  

Men choose this method 
because they believe they might 
die from another disease before 
prostate cancer becomes 
deadly. 



Watchful Waiting

Estimated Life Expectancy 

At Age 55 At Age 65 At age 75 

Men who do not have prostate 
cancer 21.4 years 1.5 years 9.0 years 

Men with very small* low grade 
prostate cancer 21.4 years 14.5 years 9.0 years 

Men with small** low grade 
prostate cancer 17.5 years 12.6 years 8.3 years 

Men with medium-grade prostate 
cancer 17.5 years 12.6 years 8.3 years 

*tumor volume less than 0.5 ml ** tumor volume above 0.5 ml 



Watchful Waiting
Watchful waiting is the beset 
option for men with early, low 
grade localized cancer and who 
do not have any symptoms.  

It is appropriate for older men, 
especially 70 - 75. Older men 
are more likely to die WITH 
prostate cancer, rather than 
FROM prostate cancer  

Younger men with other 
diseases that limit their life 
expectancies



Surgery

Surgery requires removing the 
ENTIRE prostate, along with the 
seminal vesicles and 
surrounding tissues  

this is not easy. It is buried deep 
in the body and surrounded by 
important nerves and tissues. 



Surgery

Two options: 

the retropubic technique - 
uses an incision in the lower 
abdomen and allows surgeons 
to remove  

the lymph nodes do the sure 
they do not contain cancer 
before operation



Surgery

the perineal prostatectomy - incision in the area between the anus 
and scrotum  

Lymph nodes are rushed to the lab if it is suspected if the cancer has 
spread. If there is cancer, the surgery will stop and removing the 
prostate will not cure it.  

Instead radiation or hormonal treatment will be offered.  

If lymphs are negative, surgery will proceed. 





Surgery
Results 
Ten year survival rate for those with a 
low grade cancer exceeds 90%.  

Surgery carries risk of complications:  
 • bleeding  
 • infection  
 • radical surgery complications:  
 • impotence  
 • urinary and fecal incontinence 



Radiotherapy
External Beam Radiation Therapy 

CT scan will create a map of the 
prostate and seminal vesicles. This 
allows for precise targeting of the tumor 
while shielding other parts.  

Treatments are repeated five times a 
week for seven or eight weeks  

results are best for low grade cancers 
that are confined to the prostate - 10 
year survival rate is greater than 90%  

For higher grade cancers, surgery is 
more successful. Radiation is less 
successful for cancers that have 
spread. 





Brachytherapy
radioactive pellets are implanted into the 
prostate that emit radiation because the 
rays travel such short distances, they 
have to be placed exactly in the right 
location...  

HOW: 
place probe in rectum and a catheter 
into the bladder use TRUS and a 
computerized map to place the pellets 
which are inserted via needle through 
the perineum  

The pellets stop emitting radiation after 
several months and left in place 
permanently. Erectile dysfunction is 
common as the pellets are near by 
nerves and blood vessels. 



Brachytherapy

Advantages: one time treatment 
and fewer complications  

Disadvantages: is just as 
effective as external beam 
radiation for low grade cancer, 
and less effective for high grade.  

Men who are low grade and with 
low PSA levels are optimal 
candidates



Cryotherapy
Circulates liquid nitrogen into the prostate - 
freezing it - and letting it thaw. Best results 
occur when done a second time. Warming 
solution is circulated through the urethra to 
prevent damage.  

This is a new technology. 15% relapse in 2 
years, and 45% within five.  

Cryotherapy can be repeated unlike surgery or 
radiation.  

Complications:  

 • rectal complaints  

 • urinary incontinence  

 • impotence is very common 



Androgen Deprivation
Androgens stimulate the grown of male 
sex organs (review our first day) but it 
also stimulates the growth of prostate 
cancer.  

You can put the breaks on this 
relationship by removing the testicles 
(orchiectomy) or administering 
estrogens.  

When prostate cells are deprived of 
androgens they die.  

However this is not a permanent cure - a 
small proportion of prostate cancer cells 
do not require androgen to grow. These 
cells then grow and pose a problem. 



Androgen Deprivation
Orchiectomy: surgical removal 
of the testicles - fastest way to 
deprive prostate of androgens  

side effects: breast enlargement, 
calcium loss in bones, hot 
flashes  

Estrogen: estrogen will block 
the release of testosterone 
creating hormones  

side effects: increased risk of 
heart attack and blood clots 


