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- Cancer is the 2nd leading cause of death in the U.S.

- 1.3 million new cancer cases occurred in 1996

- 554,000 deaths were caused by cancer in U.S.

- Neoplasia

     -“new growth”

     - An abnormal mass of tissue the growth of which exceeds and is uncoordinated with that of

        the normal tissues and persists in the same excessive manner after the cessation of the 

        stimuli which evoked the change

     - 2 Basic Components:


1. Parenchyma made up of transformed or neoplastic cells


2. The supporting, host-derived, non-neoplastic stroma, made up of c.t. & b.v.

- Neoplasm (Aka Tumor)

     -Oncology is the study of tumors

     - A tumors is a swelling that could be produced by edema or hemorrhage into a tissue

     - Benign Tumors


- “oma”


- Well-differentiated


- Well-demarcated


- Clinically significant


- Slower growing


- The characteristics are considered relatively innocent


- Remain localized 


- Cannot spread


- Amenable to local surgical removal and survival of the patient


- Can be responsible for serious disease


- Named by pattern or cells of origin


- Adenoma-epithelial neoplasms producing gland patterns and ones derived from glands



         but not necessarily exhibiting gland patterns.


- Papilloma-epithelial neoplasms, growing on any surface that produce finger-like fronds


- Polyp-mass that projects above a mucosal surface (as in gut) to form a macroscopically

 

  visible structure. (this can be benig or malignant)


- Cystadenomas-hollow cystic masses, typically seen in ovary

     - Malignant Tumors (Aka Cancers) Cancer is the common term for all malignant tumors.


- Derived from Latin, crab


- Well-differentiated


- Metastasize


- Invasive


- Significant anaplasia


- Clinically significant


- The lesion can invade & destroy adjacent structures & spread to distant sites

  (metastasize) to cause death.

- Named by histogenesis (cell type)

- Sarcomas-arise in mesenchymal tissue

- Fibrosarcoma-fibrous tissue origin

- Chondrosarcoma-composed to chondrocytes

- Carcinomas-malignant neoplasms of epithelial cell origin 


- 3 layers


    - mesoderm (mal. neop. arising in renal tubular epithelium)


    - ectoderm (cancers arising in skin)


    - endoderm (the lining epithelium in gut)

     - The parenchymal cells in a neoplasm, resemble each other, as though all had been derived

        from a single progenitor....monoclonal origin.

     - In some cases, the stem cell may undergo divergent differentiation, creating mixed tumors


- Ex:  salivary gland (pleomorphic adenoma)


          breast (fibroadenoma)


*The mixed tumors shouldn’t be confused with a teratoma (ovaries, testies), which 

  contains recognizable mature or immature cells or tissues representative of more than 

  one germ layer.

     - Inappropriate usage occurs..”oma” when its malignant neoplasms.


- Ex: Benign:  Fibroma, Adenoma, Lipoma


         Malignant:  Melanoma, Mesothelioma, Leiomyosarcoma, Leukemia, Fibrosarcoma

     - Hamartoma-malformation that presents as a mass of disorganized tissue in normal site

         (ex:  hepatic cells, b.v., bile ducts in liver & lung with cartilage, bronchi, and b.v.)

     - Choristoma-heterotopic rest of cells. Nodule of normal tissue in abnormal site

-Differentiation and Anaplasia

     - Refer only to the parenchymal cells that constitute the transformed elements of neoplasms.

     - The stroma carrying the blood supply is critical to the growth of tumors (not aid in 

        separation of benign from malignant ones.)

     - The amt. of stromal c.t. determines the consistency of a neoplasm

     - The differentiation of parenchymal cells refers to the extent to which they resemble their

        normal forebears, both morphologically and functionally.

     - Benign neoplasms are composed of well-differentiated cells that resemble their normal 

        counterparts.

     - Malignant neoplasms are char. by a wide range of parenchymal cell differentiation, from 

        surprisingly well differentiated to completely undifferentiated.


- Anaplastic- Mal. neop. that are made of undifferentiated cells.  

       - This is considered the hallmark of malignancy.

       - “To form backward”

       - Anaplastic cells 

- Display pleomorphism 

- Nuclei are hyperchromatic & lg. and variable in size & shape

- Nuclear-cytoplasmic ratio may be 1:1 instead of 1:4 or 1:6

- Giant cells may be formed

- Mitoses are often numerous & distinctly atypical

     - Dysplasia

            - Disorderly but non-neoplastic proliferation 


- Encountered in epithelia


- A loss in the uniformity of the individual cells, as well as a loss in their architectual

               orientation.


- The cells display pleomorphism and hyperchromatic nuclei


- When dysplastic changes are marked and involve the entire thickness of the epithelium


   the lesion is referred to as carcinoma in situ.

     - The more rapidly growing & the more anaplastic a tumor, the less likely it is to have

        specialized functional activity.

     - The cells in benign tumors are almost always well differentiated & resemble their normal

        cells of origin.  The cells in cancers are more or less differentiated, but some loss of 

        differentiation is always present.

- Rate of Growth

     - Benign...slowly (usually)

     - Malignant...fast, correlates with their level of differentiation

- Local invasion

     - A benign neoplasm remains localized

     - As fibromas & adenomas slowly expand most develop an enclosing fibrous capsule that 

        separates them from the host tissue.


- This capsule is derived from stroma of the native tissue

     - Not all benign neoplasms are encapsulated (ex: leiomyoma of the uterus)

     - Cancers grow by progressive infilatration, invasion, destruction, & penetration of the 

        surrounding tissue.

     - They don’t develop well-defined capsules (sometimes appears to be encased by the stroma)

     - Next to the development of metastases, local invasiveness is the most reliable feature that

        distinguishes malignant from benign tumors.

- Metastasis

     - The development of secondary implants (metastases) discontinuous with the primary 

       tumor, possibly in remote tissues.

     - The properties of invasiveness & metastasis identify a neoplasm as malignant more than any

        of the other neoplastic attributes.

     - The more anaplastic & the larger the primary neoplasm, the more likely it is spread.

     - Malignant neop. disseminate by 1 of 3 pathways:


1. Seeding within body cavities (colon, lung, ovary, CNS)


2. Lymphatic spread (typical of carcinomas, lung, breast)


3. Hematogenous spread (favored by sarcomas...arteries less penetrated than veins..lungs, 

                                                        liver most freq. involved secondary sites)

     - Glial cells do not metastasize

     - Cancer is NOT the common term for all neoplasms

- Cancer Incidence

     - Geographic & Envrionmental Factors


- Breast cancer...per 100,000 is 27 in U.S, 36 in England & Wales, 7 in Japan


- Stomach carinoma in males & females is 7 times higher in Japan than in U.S.


- Liver cells...infrequent in U.S., #1 in African native populations.

       - All these are geographic diff. are environmental in origin, rather than genetic 

     - Age


- Incr. with age


- Most mortality occus bet. 55-75 years & then declines after.


- Slightly more than 10% among children under 15...lymphoblastic leukemia

     - Heredity


- No simple answer


- Childhood retinoblastoma...40%


- Adenomatous polyposis coli


- Homozygotes with xeroderma pigmentosum

     
- With most forms of malignancy, well-defined genetic influences can be identified


    in only a few instances.

      - Heredity & environment can be view as the 2 ends of a spectrum of predisposing

          influences. (Meaning that they both contribute to each other.)

      - Most common cancer in men--prostate

      - Most deaths in men--lung

      - Most common cancer in women--breast

      - Most deaths in women--lung

- Acquired Preneoplastic Disorders

     - Persistant regenerative cell replication (ex:  squamous cell carcinoma in the margins of a

        chronic skin fistula or in a long-unhealed skin wound; hepatocellular carcinoma in cirrhosis

        of the liver.)

     - Hyperplastic & dysplastic proliferations (ex:  endometrial carcinoma in atypical endometrial

        hyperplasia; bronchogenic carcinoma in the dysplastic bronchial mucosa of habitual 

        cigarette smokers.)

     - Chronic atrophic gastritis (ex:  gastric carcinoma in pernicious anemia)

     - Chronic ulcerative colitis (ex:  colorectal carcinoma in long-standing disease)

     - Leukoplakia of the oral cavity, vulva, or penis (ex:  incr. risk of squamous cell carcinoma)

     - Villous adenomas of the colon (ex:  high risk of tramsformation to colorectal carinoma)

     - So...are benign tumors precancerous?   No (but there are exceptions)

           - Better to say that each type of benign tumor is assoc. with a level of risk

