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Neoplasia = clonal proliferation of cells w/genetic alterations that confer dysregulation of growth char.
Benign tumors have the suffix –oma following the name or tissue from which the cancer arose

Ex: benign glandular epithelial tumors = adenomas:   benign smooth muscle tumors = leiomyomas.  EXCEPTIONS = hepatoma, melanoma, and astrocytoma, are malignant tumors.
Malignant tumors have the suffix –carcinoma if they are epithelial origin
                             have the suffix –sarcoma if they are mesenchymal (stromal) origin.
Hematopoetic neoplasms are called leukemia or lymphoma, depending on if in blood or lymph.

Tumors with mixed epithelial and mesenchymal/stromal differentiation are called a 
              = fibroadenoma if benign, and a carcinosarcoma if malignant.

Tumors that involve multiple germ cell layer are called a teratoma.

Five major patterns of differentiation (named for site of origin not embroyological), 


1. epithelial (Squamous =epidermoid, glandular, basal, transitional/urothelial)


2. mesenchymal/stromal/connective



3. hematopoetic



4. melanocytic



5. glial
Suptypes include terms papillary, cystic, polypoid, mucinous, anular (around a lumen)
Some benign tumors have a borderline or “low malignant” potential.  
 
Ex: carcinoid tumors = have neuroendocrine functions found in respiratory and digestive systems. 
                                                   May range from benign to malignant behaviour.
Almost all neoplasms of sold tissue form tumors unless they are in situ (tough to see w/naked eye)
Differentiating benign and malignant Tumors
	Benign Tumors
( Circumscribed, organized, capsulate)
	Malignant Tumors

                        (Invasive, metastatic)

	normal sized nuclei
	very large nuclei

	round nucleus, even chromatin
	irregular nucleus and chromatin distribution

	clear cellular polarity and differentiation
	loss of polarity and differentiation

	mitoses limited to the basal layer
	mitoses not limited to basal layer


Clinical Features important for Diagnosis

1.  Site of tumor.  

Ex:   Leiomyomas (uterus) and follicular thyroid adenomas are benign, whereas 

        Adenoma of the colon may become malignant and thus called leiomyosarcoma

2.  Gender.  
Ex: Teratomas are benign in ovary but malignant in testis despite similar histology
3. Age. 
Ex: Teratomas usually benign in boys but malignant the adult male testis/
GRADING AND STAGING OF NEOPLASIA

Grade = degree to which cells have malignant features.  
-Low grade have normal nuclei and are well differentiated

-High grade have large, irregular nuclei, abnormal mitosis and are poorly differentiated 
Nuclear features are the major criteria for grading but grading not always  predictive of clinical behavior 

Example: Useful for mesenchymal tumors, but useless for colon cancer
Stage = extent of spread of the cancer. (1 to 4) is used to predict clinical behavior.

Staging has three criteria, which are weighted and judged differently depending on the cancer:  



--T (for tumor size and spread into nearby tissue)



--N (for spread into lymph nodes)


--M (for metastasis to distant organs)

 Combine above for clinical management, grouped staging uses the numbers 0 and I-IV
Stage 0 has a tumor in situ, nothing more.

Stage 1 has a growing tumor in situ.
Stage 2 may have a larger tumor, but most importanty there is spread to the lymph system.

Stage 3 may have a larger tumor, but has extensive spread through lymph system.

Stage 4 may have a larger tumor, but has metastasized to distant organs.

Ancillary techniques for diagnosis
Immunohistochemistry:  Although no one marker to differentiate benign from malignant, can be helpful
-Diagnosing prostate cancer: Normal tissue will stain for p53 in bsal-cell layer

       Cancer won’t stain for p53 but has ↑ a-methylacylCoA racemase (AMACR)

-Different cytokeratins expressed on specific tissues can be used to track origin of metastatic cancer.




       Ex: CK 20 in cancers from colon, and CK7 in cancers from breast/lung
Molecular markers: (immunological) Detection of Proteins (tumor-specific antigens) secreted by the cancer 
-Ex: 1)PSA for prostate cancer.  
PSA is made by epithelium and has best +ve predictive value of any cancer biochemical marker.


       2) Estrogen receptor in breast cancer
 ER +ve breast cancers have better prognosis and response to anti-E therapy than ER -ve cancer
                     3) DNA w/ H-ras mutations shed by colorectal neoplasms and found in stool

        4)  Mutations of EGF receptor (Her-2 neu) forms basis of lung cancer response to ┤of EFG-R
Subclassification of Cancer According to Molecular Feautres

-gene expression array analysis, but still not of practical use

-Example: Hematopoetic neoplasms: 

specific genetic ∆characterize classes of leukemia/lymphoma w/particular clinical properties

Early Detection/Monitoring
Problem: PSA ( can lead to overdiagnosis

RNA: unstable

DNA: stable and defining of neoplasia

           Cancer specific mutation

           Cancer specific methylation patterns
