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CANCER
• The cell is the basic building block of all living things. All cells 

normally grow and divide (multiply) to replace old cells to keep the 
body healthy. A cell becomes cancerous when it grows quickly and 
uncontrollably.

• Cancer is a type of a neoplasm or tumor. 
• A tumor is a swelling or lesion formed by an abnormal growth of 

cells (called neoplastic cells).

• The term tumor is now used as a synonym for a neoplasm.

• A neoplasm or tumor is an abnormal mass of tissue, the growth of 
which exceeds and is uncoordinated with the normal tissue, and 
persists after cessation of the stimuli that evoked it. 

• There are two basic types of neoplasms or tumor, termed benign 
and malignant. 

• Cancer is the general name for a malignant neoplasm.



BENIGN TUMORS
• Benign tumor tends to look and feel smooth and 

regular and have a well defined edge.
• They typically grow at a slow rate
• Usually, they do not spread to other parts of the body
• Though usually innocuous, their growth can interfere 

with the ability of healthy tissue to grow and thrive
• They may grow large enough to apply pressure to vital 

body organs, resulting in serious illness or death.
• When they become too large, they may require surgical 

removal to preserve surrounding tissues.
• Once removed, benign tumors usually do not return
• They are not cancerous
• They only grow in one place.
• Some benign tumors from cells in hormonal glands can 

make too much hormone which can cause unwanted 
effects.



BENIGN TUMORS
• Benign tumors do not metastasize. Signs and 

symptoms of benign tumors includes
----Bleeding causing anemia
----pressure causing pain or dysfunction.
----Itching, cosmetic changes
----Obstruction e.g of the stomach 

• Surgery is the most effective approach in 
treating benign tumors. Most benign tumors do 
not respond to chemotherapy or radiation 
therapy.



BENIGN TUMORS
Some benign tumors includes
1. Aneurysmal Bone Cyst (ABC)----(Occur most often in posterior area of 

lumber spine, Often found in teens or 20s)

2. Giant Cell Tumor (GCT)-----Often found in the sacrum and anterior 
areas of spinal column, likely to affect women between 30-40years.

3. Hemanginoma---found in thoracic and lumber areas of the spine, 
likely to affect women between 30-40years.

4. Osteoid Osteoma---Often found in posterior area of lumbar space, 
common esp in males between 20-40years, sometimes cause spinal 
deformity

5. Osteo-blastoma---Most often found in posterior area of lumbar spine 
like osteoid osteoma but are larger and more aggressive, More likely 
to affect males between 20-30years.



MALIGNANT TUMORS
1. Here the cells can invade and destroy surrounding tissue 

and may spread to other nearby tissues and organs
2. They tend to grow quite quickly.
3. Have aggressive growth, rapid cell division outside the 

normal cell cycle 
4. Not under body’s homeostatic controls 
5. Cut through surrounding tissues causing bleeding, 

inflammation, necrosis (death) of tissue
6. Malignant tumors may look craggy and irregular. 
7. They may spread to other parts of the body to form 

secondary tumors (metastases)
8. The secondary tumors may then grow, invade and damage 

nearby tissues and spread again
9. Malignancy without a potential for metastasis is 

uncommon



MALIGNANT TUMORS
10. They yield a high-resolution proton magnetic resonance (MR) 

Spectrum

11. Treatment include surgical removal, radiation or chemotherapy

12. Chance of successful treatment or cure depend on time of diagnosis.

13. Malignant neoplasms continue to grow even in the face of starvation 
of the host

14. Malignant neoplasm metastasize to vital organs e.g brain, spine and 
bone marrow compromising their function.

15. Malignant tumors invade blood vessels causing bleeding.

16. The most common effects on the patient are cachexia (extreme body 
wasting), hemorrhage and infection.

• To get larger, a tumor has to develop a blood supply to obtain 
oxygen and nourishment for the new and dividing cells



MALIGNANT TUMORS
Malignant tumors includes
1. Chordoma
---commonly found in sacrum and surgical resection is mandatory
---surgery sometimes involves removal of involved nerves

2. Chondro-sarcoma
---most likely found in thoracic, lumbar and sacrum areas of the spine
---They do not always respond well to chemotherapy or radiation
---Some cannot be removed surgically due to position of spine

3. Multiple Myeloma
---Is most common type of bone cancer in adults
---They respond well to chemotherapy and radiation

Others are lymphoma, plasma-cytoma, Ewings sarcoma
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CANCER
• Cancer is not a single disease but a large group of diseases, all of 

which can be characterized by the uncontrolled growth of an 
abnormal cell to produce a population of cells that have acquired 
the ability to multiply and invade surrounding and distant tissues. 
It is this invasive characteristic that imparts its lethality on the host.

• The basic biological action of a chemical leading to cancer is 
thought to be an attack on DNA, the basic genetic material of the 
cell, to produce a change that is not repaired by the body's DNA 
repair mechanisms, and which is then passed from cell to cell 
during division. Such heritable changes are known as 'mutations'.

• At the most basic level, cancer is a disease where cellular 
proliferation is no longer under normal growth control. Eventually, 
this unrestrained growth and division of the cancer cells interferes 
with the normal functioning of the body, either at the site of origin 
or through spreading to another location, eventually resulting in 
the death of the sufferer. 



CANCER
• All cancers begin in cells and are caused by mutations. Normally, cells 

grow and divide to form new cells only when the body needs them. 
When cells grow old and die, new cells take their place.

• Mutations can sometimes disrupt this orderly process. New cells form 
when the body does not need them, and old cells do not die when 
they should.

• Epidemiologist have interpreted this exponential increase in cancer 
incidence to denote that three to seven critical mutations or “hits” 
within a single cell are required for cancer development. Molecular 
analyses of human tumors have confirmed the accumulation of 
mutations in critical genes in the development of cancer. 

• These mutations can be the result of imperfect DNA 
replication/repair, oxidative DNA damage, and/or DNA damage 
caused by environmental carcinogens. Most cancers are monoclonal 
in origin (derived from a single cell) and do not arise from a single 
critical mutation but from the accumulation of sequential critical 
mutations in relevant target genes within a single cell.
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CANCER
Each additional critical mutation provides 
a further selective growth advantage 
resulting in clonal expansion of cells with 
mutations in multiple critical genes. 

It often requires decades for a cell clone 
to accumulate multiple critical mutations 
and for the progeny of this cell to clonally 
expand to produce a clinically detectable 
cancer. 

Thus the time required for accumulation 
of mutations in critical genes within a cell 
is likely related to the observation that 
cancer incidence increases exponentially 
with age.



CANCER
• When normal cells are damaged or old they undergo apoptosis; 

cancer cells, however, avoid apoptosis.

• When cancer spreads to other parts of the body, this is called 
metastasis. Metastases can occur when cancer cells enter the 
bloodstream or lymph system. These systems circulate all over the 
body and allow the cells to travel.

• Cancer is a long term multistage genetic process. The first stage is 
when the DNA is damaged by some form of carcinogen: physical, 
chemical, and biologic agents (e.g. smoking, radiation, chemicals, 
and virus). These agents damage or alter DNA, so that cancer is 
truly a disease of the genome. At some later time, additional 
damage occurs that eventually leads to chromosome breakdown 
and rearrangement. This process produces a new phenotype that 
loses control over the process of mitosis.

• The process of mitosis continues and unlimitedly produces 
malignant tumor cells. Eventually, there is a production of a growing 
mutant cell that expresses oncogenes. (Oncogenes: are genes 
capable of inducing or maintaining transformation of cells).



CANCER
• Specific genes found in normal cells, termed proto-oncogenes, 

are involved in the positive regulation of cell growth and are 
frequently mutated in cancer. 

• Mutational alteration of these proto-oncogenes can result in a 
gain of function, for example, the altered gene product can 
continually stimulate cell proliferation. 

• Proto-oncogenes with gain-of-function mutations are now 
referred to as oncogenes. 

• Another family of genes, known as tumor suppressor genes 
can be mutationally inactivated during carcinogenesis resulting 
in a loss of function. 

• Tumor suppressor genes and the proteins they encode often 
function as negative regulators of cell growth. 

• Tumor suppressor genes containing loss-of-function mutations 
encode proteins that are by and large inactive.



CANCER
• Activation of oncogenes and inactivation of tumor suppressor 

genes within a single cell are important mutational events in 
carcinogenesis. 

• A simple analogy can be made to the automobile; tumor 
suppressor genes are analogous to the brakes on the car while the 
proto-oncogenes are analogous to the accelerator pedal. 

• Mutations within tumor suppressor genes inactivate the braking 
system while mutations in proto-oncogenes activate the 
acceleration system. 

• Altering both the cellular brakes and cellular accelerator results in 
uncontrolled cell growth. In addition to the regulation in cell 
growth, some oncogenes and tumor suppressor genes can also 
impair the cells ability to undergo apoptosis or programmed cell 
death. 

• Mutations in oncogenes and tumor suppressor genes provide a 
selective growth advantage to the cancer cell through enhanced 
cell growth and decreased apoptosis



CANCER CLASSIFICATION
Cancers are classified according to the tissue and cell 

type from which they arise. There are four main 
types of cancer: 

1. Carcinomas – cancers of the organs

2. Sarcomas – cancers of the muscles, bone, cartilage, 
and connective tissue.

3. Lymphomas – cancers of the lymphatic and 
immune system.

4. Leukemias – cancers of the blood-making system 
such as the bone-marrow



WHO GETS CANCER?
• In the United States, half of all men and one third of all 

women will get cancer at some time in their life. This 
statistic includes skin cancers, most of which are easily 
treated. Millions of people have cancer today or have had it 
in the past. It affects all races and age groups, although it is 
more prevalent in the elderly and in certain geographical 
regions.

• cancer is not contagious. It cannot be spread from person to 
person through the air, by contact or via blood transfusions.

• Rather, the risk of cancer can be inherited. This means that 
it can be passed through families from parents to children. 
This is just one of the risk factors for cancer. These risk 
factors increase the chance of getting cancer. Reducing 
them can lessen the risk.



Cancer risk factors
• Tobacco use
• High fat diet and being overweight
• Excessive exposure to sunlight
• Drinking too much alcohol
• X-rays and other sources of radioactivity
• Geographic area
• Chemicals and other substances in the 

environment (carcinogens)
• Unsafe sexual practices (through acquiring 

certain infections, such as HIV or genital warts)
• Family members who have cancer (certain types 

of cancer are hereditary)



Cancer symptoms

• Thickening or lump in the body
• Cough or hoarseness that does not go away
• Obvious change in a wart or mole
• Changes in bowel or bladder habits
• Unexplained bleeding or discharge
• Any sore that does not heal
• Unusual upset stomach or difficulty swallowing



Diagnosing cancer
Doctors use various means to make a diagnosis:
• Physical examination
• Laboratory tests – such as blood and urine tests
• Imaging – x-ray, CT scan, and MRI are examples of 

imaging
• Biopsy

When a biopsy is done, tissue is examined directly to 
see if it has the characteristics of cancer. Tissue is 
obtained through a needle or a surgical procedure. 
Biopsy is a good method for diagnosing cancer with 
certainty.



Treatment for Cancer
About half of all cancers diagnosed are now curable. Even with 

cancers that cannot be cured, symptoms are often greatly 
diminished by treatment. Treatment options, which depend on the 
stage and type of cancer, include:

• Surgery: About 60% of people with cancer have some sort of 
surgery. If the tumor is in one place and can be removed without 
interfering with body functions, then surgery may be the best 
approach.

• Radiation therapy: Radiation therapy is done to shrink tumors or 
to make them disappear. This can be done by directing beams of x-
rays or other high-energy rays at the tumor site. Radioactive 
materials can also be placed in or near the tumor.

Receiving radiation therapy is generally not painful but side effects 
can sometimes occur.

Radiation Side Effects: Fatigue or tiredness, Nausea and vomiting, 
Skin, inflammation, Appetite loss, Dry mouth, Changes in sense of 
taste



Treatment for Cancer
• Chemotherapy
Radiation and surgery are often used to treat cancer that is in one part 

of the body. Chemotherapy may be used to treat cancer that has 
spread. Treatment can also be a combination of surgery, radiation 
and/or chemotherapy.

Some chemotherapy chemicals can be taken by mouth, others need to 
be taken intravenously (into the blood through a vein). 

Chemotherapy can sometimes cause unpleasant side effects.

Chemotherapy Side Effects: Nausea and vomiting
Fatigue or tiredness
Appetite loss
Hair loss
Sore mouth
Changes in taste
Fever and infection



• Biological therapy
• Biological therapy uses treatments that help the 

immune system do its job of fighting disease in 
our bodies. This can be an effective treatment for 
some cancers.

•
• Hormone therapy
• For cancers that need hormones to grow, 

hormonal therapy can be an option. With this 
therapy, the production of hormones is reduced 
through surgery or medication.



Treatment for Cancer
• Biological therapy
Biological therapy uses treatments that help the 

immune system do its job of fighting disease in 
our bodies. This can be an effective treatment for 
some cancers.

• Hormone therapy
For cancers that need hormones to grow, hormonal 

therapy can be an option. With this therapy, the 
production of hormones is reduced through 
surgery or medication.



CANCER-CAUSING AGENTS
Agents that may cause cancer include:
1. Chemical carcinogens
• Several chemicals and environmental toxins are responsible 

for changes in normal cellular DNA. Substances that cause 
DNA mutations are known as mutagens, and mutagens that 
cause cancers are known as carcinogens.

• Particular substances have been linked to specific types of 
cancer. Tobacco smoking is associated with many forms of 
cancer, and causes 90% of lung cancer. Similarly, prolonged 
exposure to asbestos fibers is associated with mesothelioma.

• Tobacco is also related to other cancers such as lung, larynx, 
head, neck, stomach, bladder, kidney, oesophagus and 
pancreas as it contains other known carcinogens, including 
nitrosamines and polycyclic aromatic hydrocarbons.



CANCER-CAUSING AGENTS

2. Ionizing radiations
• Radiations due to radon gas and prolonged exposure to 

ultraviolet radiation from the sun can lead to melanoma and 
other skin malignancies. 

• Radiation therapy given for one type of cancer may also cause 
another type of cancer. For example, those who receive chest 
radiation therapy for lymphomas may later develop breast 
cancer.

3. Viral and bacterial infections
• Some cancers can be caused by infections with pathogens. 

Notable among these include liver cancers due to Hepatitic B 
and C infections; cervical cancer due to infections with 
Human Papilloma virus (HPV); Epstein barr virus causing 
burkitt’s lymphoma and gastric or stomach cancer due to 
Helicobacter pylori infection.



CANCER-CAUSING AGENTS
4. Genetic or inherited cancers
• Common examples are inherited breast cancer and ovarian 

cancer gene including BRCA1 and 2. 
• Li-Fraumeni syndrome includes defects in the p53 gene that 

leads to bone cancers, breast cancers, soft tissue sarcomas, 
brain cancers etc. 

• Those with Down’s syndrome are known to develop 
malignancies such as leukemia and testicular cancer.

5. Hormonal changes
• Notable among these are changes in the female hormone 

levels estrogen. Excess estrogen promotes uterine cancer.

6. Immune system dysfunction
• Impaired immunity including HIV infection leads to several 

cancers including Kaposi's sarcoma, non-Hodgk in's lymphoma, 
and HPV-associated malignancies such as anal cancer and 
cervical cancer.



THANKS FOR LISTENING


