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CHAPTER 9: FUNDAMENTALS OF NEOPLASIA
Epidemiology
General 
· Epithelial neoplasms- 90% 
· Mesenchymal neoplasms- 10% 
· Cancer is 2nd leading cause of death 
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EPIDEMIOLOGY OF NEOPLASIA
Table IX-3. Estimated New Cancer Cases by Site and Sex,* Year 2000 in the US+
Males 

Females 

Site
Percent
Site
Percent
Prostate

29%

Breast

30%

Lung and Bronchus

14%

Lung and Bronchus

12%

Colon and Rectum

10%

Colon and Rectum

11%

Urinary Bladder

6%

Uterus

6%

Non-Hodgkin's Lymphoma

5%

Ovary 

4%

Melanoma of Skin

4%

Non-Hodgkin's Lymphoma

4%

Kidney and Renal Pelvis

3%

Melanoma of Skin

3%

Leukemia

3%

Urinary Bladder

2%

Oral Cavity & Pharynx

3%

Pancreas

2%

Pancreas

2%

Thyroid

2%

*Excluding non-melanocytic skin cancers. 
+ Data borrowed with permission from CA Cancer J Clin 2000;50:7-33. 
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Males Females

Site Percent | Site Percent
Prostate 9% | Breast 0%
Tung and bronchus 4% | Lungand bronchus %
Colon and rectum 0% | Colon and rectum %
Urinary bladder & | Uterus %
Non-Hodgkin's lymphoma 5% | Ovary %
Melanoma of skin W% | Non-Hodgkin's lymphoma 1%
Kidney and renal pelvis 3% | Melanoma of skin 3%
Leukemia 3% | Urinary bladder %
Gral cavity & pharynx 3% | Pancreas W%
Pancreas 2% | Thyroid %

*Excluding non-melanocytic

" Data borrowed with permission from CA Cancer J Clin 20005
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PREDISPOSITION TO CANCER
Geographic + racial factors 
· Japan- stomach and liver carcinoma 
· China- nasopharyngeal cancer 
· African Americans- prostate cancer 
Hereditary predisposition 
· Familial retinoblastoma 
· MEN 
· Familial polyposis coli 
Acquired preneoplastic disorders 
· Cervical dysplasia- HPV 
· Endometrial hyperplasia 
· Ulcerative colitis 
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CARCINOGENIC AGENTS
Chemical carcinogens
Carcinogenesis- definition 
· Multistep process – sequence of initiation + promotion 
Carcinogens 
· Nitrosamines- gastric ca 
· Asbestos- bronchiogenic ca + mesothelioma 
· Arsenic- lung + skin SCC + angiosarcoma 
· Vinyl chloride- angiosarcoma of liver 
· Benzene- leukemia 
· Napthylamine- bladder ca 
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CARCINOGENIC AGENTS
Radiation
UV radiation 
· UVB sunlight 
· Pyrimidine dimers in DNA [image: image5.png]


errors + mutations in transcription 
· Skin cancer 
· Xeroderma pigmentosum 
Ionizing radiation 
· X-rays 
· Cells in mitosis/ G2 
· Atomic bomb: thyroid cancer + AML 
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CARCINOGENIC AGENTS
Oncogenic viruses
RNA virus 
· HTLV 
DNA viruses 
· Hepatitis B 
· EBV 
· HPV 
· HHV8 
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CARCINOGENESIS
General 
· Multistep process 
· Accumulation of multiple genetic changes 
· Mutations 
· Proto-oncogenes 
· Tumor suppressor genes 
· Apoptosis- regulating genes 
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CARCINOGENESIS CON’T
Activation of proto-oncogenes 
· Proto-oncogenes - normal genes [image: image6.png]


growth + differentiation 
· Oncogenes derived from proto-oncogenes 
· Mechanisms of oncogene activation 
· Point mutations 
· Translocations 
· Amplification 
· Insertional mutagenesis 
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ONCOGENES
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INACTIVATION OF TUMOR SUPRESSOR GENES
Definition 
· TSG- inhibit progression of cell cycle 
Mechanisms 
· Rb + p53 prevent S- phase 
Knudson’s “two hit hypothesis” 
Mode of inherited germ line mutations 
· 1st hit- inherited germ-line mutation 
· 2nd hit- acquired somatic hit 
Examples 
· Familial Retinoblastoma 
· Li-Fraumeni syndrome 
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TUMOR SUPRESSOR GENES
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REGULATION OF APOPTOSIS
Prevention of apoptosis- bcl-2 
· Follicular lymphoma- t(14:18) 
Promotion of apoptosis- p53 
Cellular proliferation- c-myc 
· Burkitt’s lymphoma 
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DIAGNOSIS OF CANCER
Benign neoplasia- General features
Gross 
· Small size 
· Slow growing 
· Encapsulated 
Micro 
· Resembles normal tissue 
· Pushing borders 
· Never metastasize 
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DIAGNOSIS OF CANCER
Malignant neoplasia- General features
Gross 
· Larger size 
· Rapid growth 
· Poorly demarcated 
· Necrotic + hemorrhagic 
Micro 
· Well differentiated – poorly differentiated 
· Pleomorphic 
· Increased N:C ratio 
· High mitotic figures 
· Metastasize 
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HISTOLOGIC DIAGNOSIS OF CANCER
Micro examination of tissue required 
· Excision 
· Biopsy 
· FNA 
· Cytologic smears 
Immunohistochemistry 
· Thyroglobulin: thyroid tumor 
· S100: neural tumor + melanoma 
· Actin: smooth + skeletal muscle 
· Estrogen receptors: breast cancer 
· CD marker: leukemias/lymphomas 
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IMMUNOHISTOCHEMISTRY CON’T
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SERUM TUMOR MARKERS
· AFP- hepatocellular ca + yolk sac 
· Elevated in NTD + fetal demise
· Beta HCG- trophoblastic tumors + choriocarcinoma 
· Elevated in pregnancy
· Calcitonin- medullary carcinoma of thyroid 
· CEA- colon ca (used to monitor treatment) 
· CA-125- ovarian ca 
· CA 19-9-pancreatic ca 
· Placental alk. Phos.- seminoma 
· PSA + prostate acid phosphatase- prostate ca 
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GRADING AND STAGING TUMORS
Grade 
· Pathologists 
· Criteria 
· Degree of differentiation 
· # of mitosis

Stage 
· Clinical 
· Criteria 
· TMN

General 
· Stage more accurate prognostic value than grade
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METASTASIS
Routes 
· Lymphatic spread 
· Epithelial ca 
· Hematogenous spread 
· Sarcomas 
· RCC 
· Hepatocellular ca 
· Follicular ca of the thyroid 
· Choriocarcinoma 
· Seeding 
· Ovarian ca 
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