INTRODUCTION TO NEOPLASIA





A)	GENERAL TERMS DEFINED:


	1) Neoplasia is new growth of strange variety of cells leading to benign or malignant tumours. They get in 		    the way of other body parts and are autonomous and purposeless. 


	2) Neoplasm is the term used to describe the actual growth. It arises from the normal cell population.


	3) Tumour is old terminology and should not be used anymore.	


	4) Oncology is the study of new growths (Neoplasms & neoplasia)


	5) Benign neoplasms do not kill all the time. They are dangerous when they obstruct an organ or cause 		     glandular organs to stop producing hormones.


	6) Malignant neoplasms are also known as “Cancer”. These spread very rapidly and are more difficult to 	 	     contain.





B)	PRIMARY DESCRIPTORS: 


	( Benign neoplasms are suffixed “oma”


	( Malignant neoplasms are suffixed “carcinoma” for epithelial tissue and “sarcoma” for all other tissues.


( A big misconception is that benign neoplasms become malignant all the time. This is not true. Some do and some don’t.


	( Both benign and malignant neoplasms can be palpated but sometimes may be difficult to do.





C)	SECONDARY DESCRIPTORS:


	( this generally refers to a neoplasms morphological, functional and geographic features.


	( Some examples are: 


				( transitional cell carinoma


				( fibroadenoma of breast


				( desmoplastic (AKA scirrhous) breast carcinoma (stony hard)


				( colloid gastric carcinoma


				( bronchogenic carcinoma


				( osteogenic carcinoma





D)	DIFFERENTIATION AND NOMENCLATURE:


	( This means the degree of resemblance of a neoplasm to the tissue of origin


	( most benign tissue are “well differentiated” ( ressemble the tissue of origin histologically (but reproduce 	 	   out of control)


	( most malignant tissue falls into two possible categories:


1) “poorly differentiated” which means that they histologically bear little resemblance to the              normal tissue and that they lose some of their original function


		2) “undifferentiated or anaplastic” which means that the neoplasm is so poorly differentiated that 			     its origin is unknown. This occurs through compounded/genetic mutation over time. If the 			     change (mutation) occur early then can be very deadly type of anaplasia.


	( Anaplasia is recognised by the presence of:


		1. cellular pleomorphism (giant/bizarre shape nuclei); tumour giant cells


		2. hyperchromatism of nuclei (stain dark because of (metabolism)


		3. prominent nucleolus


		4. frequency of mitosis


		5. disorientation of cells in tissue (loss of architecture)


		6. metastasis (invasion of neighbouring tissues)
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D)	DIFFERENTIATION AND NOMENCLATURE:


( patients with well differentiated neoplasms survive for long periods and recovery may follow after      surgery (all benign neoplasms are well differentiated)


( patients with anaplastic neoplasms have lower survival rate and most often neoplasm is fatal (all malignant neoplasms are undifferentiated)





	( Components of a tumour:


		1. parenchyma which is the proliferating neoplastic cells (by which tumour is named)


		2. supportive stroma which is the connective tissue & blood supply. 


		     (desmoplasia is the overwhelming fibrous CT response with an ( Fibrous CT to cancerous cell 			      ratio. This is harder to palpate)


	( Palpabililty of neoplasms:


		1. Carcinoma is hard and nodular and feels like fibrous CT (easier to palpate)


		2. Sarcoma is soft and fleshy and harder to palpate.


		3. You can palpate both benign and malignant tumours however there will be instances in both 			    categories where you will have a difficult time feeling them)


	( Primary neoplasms versus secondary neoplasms:


		( primary neoplasms is where the cancer originates from (ie. the lung or liver)


		( secondary neoplasm is where the cancer metastasizes to (ie: from liver to the brain)





E) 	CLASSIFICATION AND NOMENCLATURE OF NEOPLASMS:





Epithelial neoplasias			


LOCATION �
BENIGN �
MALIGNANT�
�
Surface epithelium�
1)epithelioma (polyp fingerlike bigger 


    than papilloma)


 2) papilloma ( finger like microscopic; 


     ie wart)�
squamous cell carcinoma 


(most common cancer)�
�
Glandular epithelium�
Adenoma �
Adenocarcinoma�
�



		Mesenchymal neoplasias


LOCATION �
BENIGN �
MALIGNANT�
�
Fibrous tissue�
fibroma�
fibrosarcoma�
�
Fat�
lipoma�
liposarcoma�
�
Vascular tissue�
angioma�
angiosarcoma�
�
Smooth muscle�
leiomyoma�
leiomyosarcoma�
�
Striated muscle�
rhabdomyoma�
rhabdomyosarcoma�
�
Bone�
osteoma�
osteosarcoma�
�
Cartilage�
chondroma�
chondrosarcoma�
�
Lymphoid tissue�
�
Lymphoma�
�
Hematopoietic Tissue�
�
Leukemia�
�



			Confusing Name Group


LOCATION �
BENIGN �
MALIGNANT�
�
melanocytes�
�
melanoma�
�
seminal vesicle�
�
seminoma�
�
undifferentiated germ cells�
dermoid cyst/teratoma


(benign neoplasm of germ cells which did not differentiate into any one type of cell; ie: you may find in a uterus hair, nails etc)�
�
�
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F.	INVASION:


	( refers to the infiltration & destruction of surrounding tissue by a neoplasia. May be one of the following:


		(Benign neoplasia which is a cohesive growth & NON INVASIVE (Encapsulation keeps tumour 			    as a discrete easily moveable mass and surgically excisable)


		( Malignant neoplasia is progressively infiltrating & INVASIVE. It destroys surrounding tissue 			    and  surgical excision is difficult. 





G. 	METASTASIS:


	( When a neoplasm is capable of penetrating into blood vessels, lymphatics & body cavities this allows the 	 	    neoplasia to travel throughout the body.


	( This is the distinguishing hallmark of a MALIGNANT NEOPLASM. All malignancies have metastatic 	  	    potential.


	( The more aggressive & larger the neoplasm  the ( likelihood of metastasis & 30% of newly diagnosed 		    patients present with metastasis which strongly reduces the chance of  cure.





	( 3 possible Pathways of metastatic spread:


		a) Direct seeding into body cavities & surfaces such as from organ to organ  or tissue to tissue 			   without using the vascular or lymphatic systems. (NBCE: OVARIAN CANCER)


		b) Lymphatic spread following the natural routes of lymphatic drainage and this may occur in 2 			    possible ways:


			( locally the cancer may spread to adjacent lymph nodes 


( metastatic skip where the cancer skips over the first lymph and goes on to a more  distal lymph node.


			( The lymph nodes may act as barriers to further dissemination of the neoplasia by 				    creating a tumour specific immune response which destroys the tumour cell within the 				    node.


			( First lymph node that cancer goes to is called “Sentinel Node”


			( Lymphadenopathy may be caused by spread/growth of cancer or reactive hyperplasia 				     (drainage of dead cells/debris) in the node.


		c) Hematogenous spread is via the vascular system & through the capillaries & veins. 


			( It is important to note that not all malignant cells in the blood indicate metastasis as the 				    Immune system may already be mounting a response to the cells.


�





H.	TISSUE CHANGES ACCOMPANYING NEOPLASTIC DISEASE:


	( Hyperplasia which is increase in cell quantity  & a controlled response to stimulus.[DNA mutations]


	( Metaplasia which is replacement of one type of epithelium  by another  (temporarily) [DNA mutations]


	( Dysplasia is disorder but non neoplastic proliferation with loss of architecture. The cells display 		 	  pleomorphism, with hyperchromatic nuclei & ( mitosis. (MANY DYSPLASIA ARE REVERSIBLE; 		  EARLY DETECTION SUCH AS PAP SMEAR BEING IMPORTANT).


	 	- Carcinoma in Situ is dysplastic changes involving entire epithelial thickness and is considered 			 “Pre-Neoplastic”. It is most often seen in the cervix, bronchus & prostate. (Surgical excision 			   results in complete cure).


	( Tumour Giant cells are large bizarre neoplastic cells with polymorphic nuclei.
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I.	CLINICAL MANIFESTATIONS OF NEOPLASIAS:


	( Local effects such as Benign or Malignant and may include:


		- swelling 	- irritation & pain		- infection


		- visceral damage (obstruction/perforation)	- compromised organ function


		- blood vessel damage (hemorrhage, thrombosis, necrosis) [some cancers release coagulation 			  mediators]


	( Systemic effects: 


		- cachexia (muscle wasting in malignant cancers only) because cytokine TGE acts by ( fat 			   metabolism & ( fat storage)


		- secretion of hormones (malignant & benign cancers):


			( benign cancer only releases indigenous hormones to the native tissue


			( malignant cancer may release indigenous &/or ectopic hormone


				- the cancer may secrete indigenous tissue, nothing at all or an ectopic hormone 					  that was never secreted by that organ.


��	( paraneoplastic syndromes:


		- Both cushings syndrome and hypercalcemia are examples of this. 


		- Hypercalcemia may occur for the following reasons:


			( ectopic hormone production as in example 2 above


			( 1( osteosarcoma of bone 


			( breast cancer that metastasizes to the bone causing 2( bone cancer


�





BIOLOGY OF TUMOUR GROWTH


A.	NATURAL HISTORY OF MALIGNANT TUMOURS:


	( four phases of growth are commonly encountered:


		1) malignant change		2) growth of neoplastic cells


		3) local invasion into normal tissue	4) distant metastasis





B.	FACTORS THAT AFFECT TUMOUR GROWTH:


	1) Kinetics of tumour growth which is dependant on growth fraction (cell proliferation over cell loss)


		( let us remember that ALL cancer cells give rise to dividing daughter cells whereas normal tissue 			  doesn’t always give rise to dividing daughter cells.


		( the cell cycle of cancerous cells is not always faster than normal cell cycle


		     The faster growing cancers are easier to treat than the slower ones (chemo not always helpful)


	2) Tumour angiogenesis is the laying down of blood vessels for the tumour cells. 


		( tumour cells require a large supply of oxygen and because of this they may outpace the blood 		                supply and start dying off. 


*		( current research is looking at angiostatin to reduce blood vessel & lymphatic proliferation 	


	3) Tumour progression & heterogenity refers to orderly progression from “pre-neoplastic” lesion to benign 	 	    tumour & ultimately malignant tumour 


		( genetic instability leads to an ( rate of random spontaneous mutations during clonal expansion


		( moreover a growing tumour is selected for its Survival, growth, invasion & metastatic potential.





C.	CELLULAR BASIS FOR METASTASIS:


	( most neoplastic cells are destroyed by the immune system. However, those which are successful at 		   metastasis do so because of the following reasons:


		1) detachment of tumour cells from each other due to loss of  “cadherins”


		2) tumour cells attach to basement membrane  via “laminin” & “fibronectin”


		3) tumour cells secrete “protease” & degrade ECM (matrix metalloproteinase is inhibited) thereby 			    allowing  cells to cut through basement membrane.


4) tumour cells enter vasculature (protected by platelets; so chemo destroys platelets) & migrate via active  locomotion  cytokine (autocrine mobility factor)


		5) tumour cells exit vasculature & migrate to target organ  by inverse procedure of 1-4 above


�D.	TUMOUR IMMUNITY:


	( immunosurveillance is the recognition & destruction of tumour cells by the immune system 


	( each tumour has its own tumour specific antigen (TSA) and the following mechanism are thought to be 		    active:


		( Natural killer T cells (cytokine activated) lyse tumour cells without recognising TSA (possible 			     natural defense?)


*		( Cytotoxic T cells recognise TSA & lyse tumour cells (possible adoptive immunotherapy as a 			    future TX)


	( unfortunately the immunosuppressed hosts show an increased frequency of cancer.


	( in healthy individuals cancer occurs because of possible breakdown of immunosurveillance & is thought 		    to occur by the following ways:


		( selective loss of strong TSA’s


		( carcinogens/tumour suppress immune response


		( tumour cells kill immune cells





BIOLOGY OF TUMOUR GROWTH


E. 	EPIDEMIOLOGY OF NEOPLASIAS:


	( epidemiology is the study of identifying common factors (geographic, environmental etc) to the spread & 		   growth of disease.


( a carcinogen is a cancer causing agent (however, remember that not all cancers are caused by carcinogens; some are caused by inheritance).





SEX �
TYPE OF CANCER & INCIDENCE �
TYPE OF CANCER & DEATH RATE�
�
MALE�
1. Prostate (32%)            PR


2. Lung (16%)                 LU


3. Colorectal (10%)         CO


4. Pancreatic ( %)            PA�
1. Lung (33%)            LU


2. Prostate (13%)       PR


3. Colorectal (10%)    CO


4. Pancreatic ( %)       PA�
�
FEMALE�
1. Breast (32%)               BR


2. Lung (13%)                 LU


3. Colorectal (13%)         CO


4. Pancreatic ( %)            PA�
1. Lung (23%)            LU


2. Breast (18%)          BR


3. Colorectal (11%)    CO


4. Pancreatic ( %)       PA�
�



	( FACTOIDS:


�		( in USA 1/5 of population will die of cancer


�		( Lung cancer deaths ( while cervical/uterine ( (earlier diagnosis & better TX)


		( Stomach carcinoma in Japan 7-8 times higher than USA


�		( Lung cancer death rate in USA 2-3 times greater than in Japan


		( Skin cancer in New Zealand is 6 times higher than in Iceland


		( Nasopharynx/esophageal cancer is prevalent in Asia/Iran 





�		( carcinomas more likely above 55 yrs of age


�		( acute leukemias & neoplasms of CNS more likely in infancy/childhood


�		( testicular cancer starts around 15-20 yrs age & peaks at 30 yrs


		( Leukemia starts at 15-20 yrs of age & peaks at 45 yrs


		( Hodgkins peaks around 20-30 yrs of age in males





F.	HERIDITARY CANCERS:


	( there are 2 different categories:


		1) inherited cancer syndromes that include well defined cancers that have (autosomal dominant 			    gene which will ( risk of developing neoplasia


- childhood retinoblastoma (40% are familial) [60% of sarcomas have mutated RB Allele]


			- familial adenomatous polyposis (APC mutation #1 is benign & #2 is malignant)


			( Li-Fraumeni syndrome has mutated P53 allele which leads to one cancer after another


		2) familial cancers are things like carcinoma of colon, breast, ovary & brain. 


			- the role of inherited predisposition is not clear (ie no single gene identified)
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G.	KNOWN/SUSPECTED CARCINOGENS





KNOWN/SUSPECTED CARCINOGEN�
DESCRIPTION �
�
Tobacco smoke (self Imposed)


(these 3 self imposed carcinogen categories make up 60% of all cancer deaths)�
( most lethal carcinogen in the US


( linked to carcinoma of lung, esophagus, bladder & pancreas


( relationship to years smoked, # smoked/day (pack-year) & tar [ ]


( at least 200 carcinogen in cigarettes


( its never too late to stop smoking because within 5 years of stopping odds of developing a cancer are same as if one didn’t smoke�
�
Dietary Carcinogens (self Imposed) �
( excess fat, obesity & dietary insufficiencies/or excesses


( linked to carcinoma of colon*, rectum, prostate?, endometrium, breast�
�
Alcohol (self Imposed)�
( linked to carcinoma of liver, digestive tract, & upper respiratory tract�
�
Radiation (2% of cancer deaths; 99% of which are from UV)�
( role of power lines, appliances, cell phones radon gas not yet proven


( radiation linked to neoplasias, skin, basal cell  & lung carcinomas &


   also malignant melanoma


( dangerous UVA is 320-400 nm & UVB is 280-320 nm (cause proto-


   oncogene mutations. UVC 200-280 nm


( ionizing radiation from radioactive elements causes 10 fold ( in lung


  cancer in miners. Atomic bomb survivors ( in leukemias & solid tumors


  Also affects WBC’s, thyroid, breast, lung salivary glands (interestingly


  skin, bone & GI tract are resistant)


( therapeutic radiation ( in thyroid tumor & leukemia�
�
Chemicals �
( asbestos, benzene, formaldehyde, pesticides, vinyl chloride are linked to 


   lung, skin, bladder & blood neoplasias


( 2 phases occur:


      ( initiation phase where cell is exposed to appropriate carcinogenic


        agent that causes DNA mutation


      ( promotion whereupon initiated cells are exposed to a 2nd carcinogen


        (promoter) a neoplasm occurs�
�
Therapeutic drugs �
( chemotherapeutic drugs are most dangerous of all & linked to leukemias, bladder & breast carcinomas �
�
Viral Infections�
1) Human papillomavirus has a benign & malignant type:


     ( benign squamous papillomas are warts


     ( malignant implicated in cervical  & oral carcinoma (degrades P53) 


2) Epstein Barr Virus:


     ( rarely causes malignancy in North American (mostly mononucleosis


       & chronic fatigue syndrome)


     ( involved in Burkitt’s lymphoma in immunosuppressed patients &


       may be related to Hodgkins lymphoma (common in Africa)


3)  Hepatitis B Virus:


     ( think of hepatocellular carcinoma (unknown pathogenesis) common


        in Africa)


4) Heliobacter Pylori:


    ( think of chronic gastritis & linked to gastric carcinoma


    ( antibiotic treats the infection and ( risk of cancer�
�





















H.	REPRODUCTIVE & GYNECOLOGICAL FACTORS IN NEOPLASMIC PATHOGENESIS:


	( Factors affecting  breast, ovarian & uterine carcinoma:


		( Estrogen (#1 factor) 	( increasing age		( ( reproductive life ( breast cancer risk


		( ( number of kids 	( Obesity (estrogen stored in fat)					


		( genetic factors


		( estrogen increases cell proliferation 


	( Factors affecting male prostate cancer:


( ( risk in affluent males than non affleunt because affleunt live longer  & reach the age of prostate cancer whereas the non affleunts don’t reach it.
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I.	ACQUIRED PRE-NEOPLASTIC DISORDERS:


	( The following benign neoplasms & non neoplastic disorders have well defined associations with 	 	  	     malignant neoplasms:


		These don’t always lead to neoplasia


		( bronchial mucosal metaplasia	( endometrial hyperplasia		( liver cirrhosis


		( chronic atrophic gastritis		( chronic ulcerative colitis		


		


		Leads to neoplasia if APC present


		( villous adenoma of colon (if APC then leads to cancer)





J.	GRADING AND STAGING OF NEOPLASMS:


	( Grading is based on degree of differentiation  of tumour cells & is done microscopically & graded on 		     morphology & histology. There are 4  grades present and are as follows:


		(   I: 	well differentiated & good prognosis


		(   II:	Change in differentiation


		(   III:	More change in differentiation


		((IV:	Least differentiated and poor prognosis


	


	( Staging is based on size of primary lesion & how far it has gone into Regional lymph nodes & presence of 	     blood borne metastases. The stagings are as follows:


		T (tumour):		Primary tumour size		T0 (small)( T4 (large)


		N (# lymph nodes):	regional lymph node involvement	N0 (good)( N3 (other body sites)


		M (Metastases):		how far has the cancer spread	M0 (good)( M2 (bad, gone far)





K.	LABORATORY CANCER DIAGNOSIS:





LABORATORY TEST�
DESCRIPTION �
�
Histological & cytologic methods�
1) excision or biopsy for large tumour masses


2) needle aspiration for breast, thyroid, lymph nodes


    ( do fine needle asp. (FNA) first & then later a Core Biopsy


3) cytologic smears (papanicolaou) for cervix, endometrium, lung, bladder, prostate, 


     abdomen, joints & CSF�
�
Immunocytochemistry�
( monoclonal antibodies directed against neoplasias�
�
Molecular diagnosis�
( indentification of oncogenes for classification of neoplasias�
�
Flow Cytometry�
( quantitative measure of cell characteristics used to classify leukemia & lymphomas�
�
Tumour markers�
( Used to support a diagnosis (not primary means of detection) 


( Uses Tumour Associated antigens which may be released without presence of cancer:


    ( AFP released in hepatitis or pregnancy


    ( CEA in benign colon polyps


    ( PSA in older men with prostate hypertrophy


    ( Females with Estrogen receptors on cells have better prognosis than without.    


          With Estrogen receptors then treat with estrogen therapy


( Tumour marker is good indicator of TX as the marker qty should go down during TX�
�
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L.	CURRENT, FUTURE & CONTROVERSIAL THERAPIES OF NEOPLASIAS:





CURRENT,  FUTURE  & CONTROVERSIAL THERAPIES�
DESCRIPTION & HOPE�
�
Current Therapies�
1) Surgical excision:


     ( main goal is to remove complete tumour


2) Chemotherapy:


     ( used with excion to ensure all cells are killed. Unfortunately it kills the host cells


        also. 


3) Radiation Therapy:


     ( may be conformal (around the cancer cells & causes less tissue damage) or localized 


       type (beam of radiation right on the growth)


4) Combined therapies:


      ( Induction therapy uses chemo first to see the effectiveness of the cocktail & then


        radiation therapy & finally excision (more logical to reduce mass removed)�
�
Future Therapies�
1) Immunotherapy:


    ( goal is to stimulate imune system via BCG bacteria  in bladder carcinoma. The


       bacteria creates inflammation & WBC attack infection & cancer


2) Gene Therapy:


     ( Tumour targeting viruses that can only infect tumour cells (works in animal models)


3) Enzyme Inhibitors:


     ( inhibit the MAPK & thirosene kinase pathways but unfortunately works on all cells


4) Antiangiogenic therapy:


    ( stops formation of new blood vessels & reduces cellular proliferation�
�
Controversial Therapies�
1) Estrogen replacement & anti estrogen therapy:


     ( may ( heart disease due to ( estrogen levels


     ( supplemental estrogen during menopause to ( symptoms


2) Mammography:


     ( Benefits before 50 yrs age unknown because epithelium is full & dense


     ( Before 50  could lead to false negative/positive 


     ( After 50 benefits outway any risks associated with radiation for procedure


3) PSA test for men:


     ( Could have elevated PSA due to hypertrophy & no cancer (must think quality of


          life)


      ( Slowest of growing cancers (men live long without knowing they have it)


      ( Early detection may not be best thing to do.      �
�
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A. 	MOLECULAR ETIOLOGY OF NEOPLASIA (GENETIC MUTATION):





	( When alterations occur in nuclear DNA sequences (genes) we will have Mutations


	( NOT all mutations cause cancer because most mutations are “automatically repaired” & only the genes 		   that control for Cell Division & Differentiation can lead to neoplasia.





	( Some examples of DNA mutations are:


		1) DNA Point Mutation where one particular aspect of DNA is affected


		2) Chromosomal Translocation is where the arms of chromosome swap location & ( DNA 			    sequence is altered.


		3) Gene Amplification  is where the genetic message becomes amplified. This is especially true for 		    cell proliferation & differentiation where 1000’s of signals may be sent instead of only one.





	( Mutations are caused by the following: 


		1) Exogenous agents (environmental/mutagens)such as:


			- chemical carcinogens, radiation, dietary carcinogens & tobacco smoke


		2) Endogenous agents (normal cell metabolism)  such as:


			- free radical induced mutations


			- spontaneous errors in DNA replication & repair





B.	FUNDAMENTAL CHARACTERISTICS OF MALIGNANT NEOPLASMS:





	( All malignant tumours share common characteristics for growth & behaviour with certain changes at 		   molecular level that form the underlying basis:


		1) Nonlethal genetic damage may be acquired or inherited (breast cancer is inherited & so is 			    “Wilm’s tumour” which is a malignancy of kidney in newborn child) 


		2) Principle targets of genetic damage are normal regulatory genes


			- growth promoting proto-oncogenes (pre-cell maturation & differentiation; Only when 				  mutated do we run the risk of cancer)	


			- growth inhibiting cancer suppressor genes (anti-oncogenes; primary function is to 				   suppress normal cell proliferation)


		3) Genes that control apoptosis may also be involved


		4) Genes that regulate DNA repair





C.	ONCOGENES & NEOPLASIA:





	( ONCOGENES:


		( Oncogenes are derived from mutations of naturally occuring proto oncogenes. The oncogenes  			   promote  neoplastic growth unlike Proto Oncogenes which promote normal  growth. 


		( Oncoproteins created by the Oncogenes are void of regulatory functions  & are not dependant on 		   growth factors or other external signals.





	( PROTO ONCOGENES:


		( Protooncogenes promote normal growth & differentiation & may become “Oncogenic” by viral 			   transduction (v-oncs) or other “Exogenous” influences and also by their behaviour converting 			   them into Cellular Oncogenes (C-oncs).





MOLECULAR BASIS OF CANCER


	


C.	ONCOGENES & NEOPLASIA Continued:





	( ONCOPROTEINS:


		1) Growth Factors:


			( Mutation of genes that encode for G.F. render protein products “Oncogenic” by:


				- overexpression			- increased binding capacity


			( an example would be “sis” that encodes for platelet derived G.F. normally & if mutated 				   we call it   “Mutated sis”.


		2) Growth Factor Receptors:


			( If the growth factor receptor is constantly turned “on” we have cellular mutation & the 				   tyrosine-kinase  shows constant activation instant of transient activation.


			( An example of a mutated growth factor receptor is “v-erb B”


		3) Signal-transducing Proteins:


			( These proteins receive signals from outside of cell & transmit them into the nucleus	


			( Some examples of mutated Signal Transducing Proteins:


				a) Mytogen Activating Protein (MAP) sits on DNA & activates other proteins


				b) C-ras  (a “G” protein) is most commonly mutated & stays turned “on” all the 					    time.


		4) Nuclear Regulatory Proteins:


			( These work on transcription factors & are made in cytosol & later sit on DNA


			( They can mutate & then self regulate & later become overexpressed


			( Some examples of these are “myc”, “jun” , “fos” 





D)	CANCER SUPPRESSOR GENES:


	( These are also called “Anti-oncogenes” & are involved in cell growth by inhibition of cell proliferation


	( If mutated then rapid proliferation occurs.


	( A “Double Hit” (both alleles affected) must occur for neoplasia to occur, because cell inhibition is a 		   dominant trait & both alleles need to be defective.


	( Some examples are:


1) RB (retinoblastoma) was first one found & malignant 50% of time. It occurs 40% of time before age 10. These kids have one good allele and one mutated allele.


*	2) p53 (Li-Fraumeni Syndrome) is most commonly mutated. (60% of cancers). This gene degraded on constant basis; however in cancer this does not occur.


		3) BRCA (Breast & ovarian cancer)


		4) NF-1 & APC are exceptions to 2 hit hypothesis  & are linked to colon carcinoma


		5) DCC is common mutation in colon cancer also.





E)	APOPTOSIS REGULATING GENES:


	( BCL-2 (anti-apoptotic gene) is generally expressed in neurons to keep cells from dying. If however, it is 		  overly expressed & mutated in other cells, then there will be an increase cell mortality (ie: malignant 	 	  lymphoma)


	( Bax (pro-apoptotic gene) is encoded for cell death  (normal in skin cells) & dictated by interaction of 		   pro/anti apoptotic genes.   If mutated leads to prolonged cell life & future cellular mutations.











DISEASES OF THE WHITE BLOOD CELLS





A.	NORMAL DEVELOPMENT OF BLOOD CELLS:


	


	( Blood cells are formed in liver until shortly before birth, After birth they will be formed in the bones 		   (hematopoietically).


	( The following elements are normally found in the blood:


		- erythrocytes	- granulocytes	- monocytes	- platelets  	- lymphocytes


		(all derived from pluripotent hematopoietic stem cell)





HEMATOPOIETIC STEM CELL CATEGORY�
DISCRIPTORS & ELEMENTS�
�
Lymphoid Stem Cell�
T cells, B cells (most common malignancy), NK cells�
�
Myeloid Stem cell (myelogenous)�
Monocytes, RBC (don’t become neoplastic), Granulocytes (most common is neutrophil), Megakaryocytes (platelets & don’t go neoplastic)�
�



	( Lymphoreticular System:


		( Includes lymph nodes (major), thymus, spleen, tonsil, adenoids & Payer patches


		( Lymph nodes are widely distributed & may be 2mm - 2cm in size (larger if cancer/inflammation 			   present. 


			-Lymph nodes are surrounded by CT capsule.


			- Peripherally “B” cells in lymphoid follicles may be seen (when involved the B cells are 				  large, dark staining & called “Germinal centres”). 


			-The “T” cells are parafollicular.


			- The center of Node contains plasma cells & macrophages (mainly monocytes)








B.	WHITE BLOOD CELL DISORDERS:





	( Deficiency of Leukocytes (leukopenia)


		(This is a decrease quantity of WBC due to reduced production or accelerated destruction


		( Chemotherapy causes the most significant neutropenias (neutropenias linked to ( infections)


		( Symptoms include malaise, chill & fever





	( Proliferation of WBC’s & Nodes (leukocytosis)


		( ( of circulating mature 


		( leukemoid reaction  (( in WBC may be due to infection) vs  leukemia


		( some inflammatory states :


			- polymorpholeukocytosis		- monocytosis


			- eosinophilic leukocytosis		- lymphocytosis





	( Lymphadenitis Versus Lymphadenopathy:


		( Lymphadenitis is inflammation of lymph nodes  & are tender when actively infected


		( Lymphadenopathy is enlarged lymph node & may be due to:


			- scarred lymph node (past infection) & no pain (non tender)


			- neoplasia (no pain) (non tender)


		( You will never see  Lymphadenitis without Lymphadenopathy but the opposite may occur








MALIGNANT LYMPHOMAS





A.	DEFINITION & CLASSIFICATION:





	( Non Hodgkin lymphomas were reclassified by the Euro-American scientists as follows:


		- lymphocyte & lymphoid leukemias		- 80-85% arise from “B” cell origin


		- Systemic dissemination at time of diagnosis


		- Spill over into the blood stream





B.	NON HODGKIN LYMPHOMAS (NHL):





	( There are three types of NHL depending on their aggressiveness & patient age group affected.


	( They generally present with similar symptoms & are difficult to differential diagnose


	( The symptoms are:


			- Lymphadenopathy (swollen, non tender glands)


			- Potential for spread from original node to other nodes


			- May disseminate into: SPLEEN, LIVER, BONE MARROW & BLOOD STREAM





	


HISTOLOGICAL & PHENOTYPIC CATEGORY�
DESCRIPTION �
�
Phenotype & molecular size�
( may be small, medium or large


( shape varies from round, cleaved, non cleaved�
�
Histological growth pattern�
1) Nodular Lymphoma: (better prognosis than Diffuse)


  ( appear well differentiated & ressemble Follicular patterns of growth


  ( composed only of “B” cells; however these “B” cells may diffuse &


     give rise to “Diffuse Lymphoma”


2) Diffuse Lymphoma:


  ( cells are spread throughout lymph nodes(s)


  ( poorly differentiated 





In both cases the more ugly a “B” cell appears the worse the prognosis & the Lymph Node architecture is lost �
�









MALIGNANT LYMPHOMAS





B.	NON HODGKIN LYMPHOMAS (NHL):








NHL CLASSIFICATION�
TUMOUR TYPE & DESCRIPTION�
AGE GROUP  AFFECTED &


 PROGNOSIS�
�
A) Low Grade NHL �
1) small lymphocytic lymphoma (SLL)


     ( small, compact lymphoytes with dark nuclei & little


       variation


       in size (mature B cells)


     ( slow indolent course with spillage into blood in 60% of


        patients (looks like chronic lymphocytic leukemia)


2) follicular (small-cleaved & mixed cell) lymphoma


    ( painless lymphadenopathy, with rare extranodal involvement


    ( slowly progressive; difficult to TX


    ( in 7-9 years 30% progess to Diffuse high grade type�
1) small lymphocytic lymphoma


    4% of adult NHL & easily


    confused with Leukemia. 


   ( Poor prognosis; difficult TX











2) follicular


    40% of adult HDL above 40 


     & affects (/( same


 ( Poor prognosis; difficult TX





�
�
B) Intermediate Grade NHL


(DR. Scotti didn’t bother with these)�
1) Follicular Large cell lymphoma


2) Diffuse, Small Cleaved cell lymphoma


3) Diffuse Mixed small & large cell lymphoma


4) Diffused Large cell lymphoma�
�
�
C) High Grade NHL�
1) Lymphoblastic lymphoma


    ( easier to treat & present with mediastinal mass in 50-70% of


       patients


    ( lymphocytes are large, uniform in size with high mitotic


       index


    ( macrophages distributed in “STARRY SKY” (NBCE)


    ( aggressive & rapid disseminating into BONE & 


        MENINGES


    ( associated with T cell acute lymphoblastic leukemia (ALL)


2) B-Cell lymphoblastic (burkitt’s) lymphoma


     a) African endemic form:


         ( occurs in kids & TX good


         ( maxilla/mandible presentation with mdeium sized


           uniform lymphocytes (B cell follicular pattern)


        ( high mitotic rate  with “STARRY SKY (NBCE)


        ( RELATED TO EBSTEIN BARR VIRUS


     b) Nonendemic form:


         ( similar to above form except abdominal involvement & 


            NOT RELATED TO EPTSEIN BARR


3) Large Cell immunoblastic


�
1) Lymphoblastic lymphoma


  ( 5% of adult NHL


  ( 40% of childhood lymphomas


 ( median survival  2-5 yrs is


     26%














2) B-Cell lymphoblastic (burkitt’s) lymphoma


a) african enemic form:


  ( mostly children


  ( good survival & TX








b) Nonendemic


  ( ??





3) Large cell immunoblastic


  ( 40-50% of adult NHL�
�




































MALIGNANT LYMPHOMAS





C.	HODGKIN LYMPHOMAS (HL):





	( Hodgkin’s lymphomas are characterized by:


		- Reed Stern Cell (malignant)	- Non specific symptomatology (fever/weight loss)


   		- Mostly in YOUTH		- One disease with 3 histological variants


	( The spread of Hodgkin’s is predictable as follows:


		Lymph ( Spleen ( Liver ( Bone marrow


	( Treatment is excellent for Hodgkin’s





	( Staging is as follows:





		(      I: 	1 lymph node region or extra lymphatic site


		(     II:	2 or more nodal regions on same side diaphragm


		(    III:	2 or more nodal regions involving both sides of diaphragm


		(( IV:	Diffuse dissemination & affects organs also





HODGKIN’S CLASSIFICATION�
TUMOUR TYPE & DESCRIPTION�
AGE GROUP AFFECTED & PROGNOSIS�
�
a) Lymphocyte Predominance Hodgkin’s disease �
Uncommon variant with diffuse mature (non neoplastic lymphocytes with some benign histiocytes


Typical RS cells are not found easily


�
seen in males <35 yrs


Prognosis is excellent�
�
b) Mixed Cellularity Hodgkin’s disease�
Second most common form of HL


Numerous RS cells & eosinophils with areas of necrosis & fibrosis


Involvement of lymph nodes is diffuse�
more frequent in males 


patients present with disseminated disease & systemic manifestations


Prognosis is intermediate�
�
c) Lymphocyte Depletion Hodgkin’s disease�
There is an abundance of Atypical RS cells


May be diffuse fibrosis or reticular variant�
More common in older males


Very aggressive form & prognosis is POOR�
�
d) Nodular Sclerosis Hodgkin’s Disease�
Most common for of HL


Distinct from other HL’s


Characterized by Lacunar cell (an RS cell with hyperlobated nucleus) & small nucleoli


Also present is pale staining cytoplasm


There are also collagen bands which may be scant or abundant�
More common in females & most patients are adolscents or young adults


Involves lower cervical, supraclavicular & mediastinal lymph nodes


Prognosis in stage I & II is excellent�
�



D.	PLASMA CELL DYSCRASIAS:


	( This is the expansion of a single clone of Ig secreting cells & is related to Hodgkin’s lymphoma


	1) Multiple Myeloma is a 1( bone neoplasia predominantly in older males due to immunoglobin secreting 	    	    plasma cells. 


		( There is an M-Spike where large amounts of 1 single class of immunoglobin is secreted & in this 			   case it is IgG


		( If Bence Jones proteins secreted in urine this means that light chains of immunoglobins are being 			   lost.


		( Multiple myeloma involves both vertebrae, skull & long bones


		( Cytokines are involved (especially OAF “osteoclast activating factor” AKA IL-6) & this causes 			  Bone lysis.


		( Clinically we see pathological fractures, infections & renal insufficiency


	2) Waldenstrom’s macroglubulinemia:


		 ( A rare disorder affecting those over 50 yrs.


     		 ( Involves oversecretion of IgM 


		( results in bleeding, anemia, Raynaud’s phenomenon


	


LEUKEMIA’S





A.	DEFINITION & CLASSIFICATIONS:





	( Process begins in the bone marrow & progresses to other body parts.


	( It is a neoplastic disorder showing uncontrolled growth of  bone marrow hematopoietic stem cells. These 		   cells are replaced by malignant cells. 


	( Spill over in the peripheral blood system occurs.





	(Classified as: 


		1) Cell type involved:


			- lymphocytic leukenia derived from lymphoid stem cells (T & B cells; with B being most 				  common)


			- myelogenous leukemia derived from myeloid stem cells (granulocytes; most common 				   neutrophils, monocytes, megakaryocytes)


		2) Maturity of neoplastic cells & clinical presentation:


			- acute leukemias have immature “blastic” neoplastic WBC’s  due to block in 					  differentiation  of stem cell precursor. Clinically have an abrupt onset & fatal if untreated. 


			  Symptoms show a deprression of bone marrow & include anemia, infections, bleeding 				 disorders, bone pain, organomegaly (spleen/liver), fever, malaise, fatigue & CNS 				 involvment.


			- Chronic leukemias  are well differentiated, mature  neoplastic WBC’s. Clinically there is 				  a slow onset with elevated WBC’s weakness, anemia etc.  Patient’s may live a long time 				  with this disorder.





LEUKEMIA CLASSIFICATION�
TUMOUR TYPE & DESCRIPTION�
AGE GROUP & PROGNOSIS�
�
A)Acute Leukemias:


�
1) Acute Lymphoblastic Leukemia (ALL)


    ( Transformed B cells are CD10+/CD19+


       & are myeloperoxidase


    ( 3 categories L1-L3 


    ( CNS involvment & dramatic advance in TX


2) Acute Myeloblastic Leukemia (AML)


   ( 8 categories taking into account maturation &


       differentiation 


   (  Key diagnostic is AUER RODS which are


          pink/red staining structures�
1) Acute Lymphoblastic Leukemia ALL)


   ( 90% of childhood leukemias (NBCE)


   ( most kids L1 good prognosis


   ( Adults with L3 poor prognosis





2) Acute Myeloblastic Leukemia (AML)


  ( 90 % of adult leukemias & 20% of kids


  ( difficult to TX  with relapses very common


  ( Vitamin A may play a beneficial role by blocking


      differentiation �
�
B) Chronic Leukemias�
1) Chronic Lymphocytic Leukemia (CLL)


  ( Most indolent leukemia with 4-6 year survival time


  ( Mature looking small round lymphocytes (B cell)


  ( counterpart to Small lymphocytic lymphoma


  ( immunotyping with B cell +, CD19 but lose CD10 


  ( Clinically asymptomatic vague feelings & 


    ( bacterial infections


2) Chronic Myeloid Leukemia (CML)


  ( Same symptoms as CLL except have ( WBC 


  ( neutrophils & myeloblasts are mature looking &


    leukemia cells are alkaline phosphatase -


  ( Philadelphia (PH) Chr. present in 90% cases (a gene


     fusion that forms bcr-c-abl) [Critical event]


  ( slow course however 50% patients enter accelerated


     phase  with “blastic crisis” & go into AML.


�
1) Chronic Lymphocytic Leukemia (CLL)


  ( 25% of all leukemias affects males more than


     females & generally above 50 yrs. 














2) Chronic Myeloid Leukemia (CML)


  ( 15-20% of leukemias with median age 50


  ( children never have this type


  ( Tx is unsatisfactory & bone marrow is only curative


     so far.


�
�






	








HEMODYNAMIC DISORDERS (NEW MATERIAL)


A.	INTRODUCTION:





	( When we have any disturbances to the blood supply or its fluid volume this may lead to one of the  		   following conditions:


			- edema		- congestion	- hemorrhage		- shock	


			- thrombosis	- embolism	- infarction





B.	EDEMA:





	( With an increase of “Starling” forces we have fluid moving from the intravascular vessel to the Interstitial 		   Fluid (ISF). This fluid may return to the “venule end” or escape into the lymphatics.





	( There are two forces which are at work within the blood vessel. These are:


		1)Hydrostatic blood pressure (pressure of blood against the vessel wall) 


		2)Osmotic pressure (pressure due to the particulates within the blood itself; proteins help keep 			   water in blood).





	( If the  two forces are imbalanced we then have “ non inflammatory edema”. This occurs for one of the 		   following reasons as explained in the table:





IMBALANCING FORCE CAUSING NON INFLAMMATORY EDEMA �
DESCRIPTION�
�
Increase in Hydrostatic pressure�
( Maybe a local increase due to impaired venous outflow such as thrombosis


( May be a generalized increase due to heart or renal failure �
�
Decrease in Plasma Oncotic Pressure�
( May be due to loss of serum albumin because of one of the following:


   1) Nephrotic syndrome: kidney leaks protein


   2) Cirrhosis of liver: Albumin is created in liver & with Cirrhosis;  ( albumin production


   3) Malnutrition: not enough protein leads to Ascites (fluid in peritoneum)�
�
Lymphatic Obstruction�
( May be due to 3 possibilities:


  1) Inflammatory obstruction        2) Neoplastic obstruction   3) Parasitic infection�
�
Salt & Water retention�
( Renal disease leading to ( hydrostatic pressure �
�



	( Edema is the collection of abnormal amounts of fluid in intracellular space & is of two types, which are 		   further broken down into varying morphologies depending on location of body affected as described in the 	   following table:





TYPE OF EDEMA�
ANASACA OR LOCALIZED�
DESCRIPTION OF MORPHOLOGIES �
�
INFLAMMATORY�
Both�
N/A for this section�
�
NONINFLAMMATORY


Subcutaneous edema


     ( congestive heart failure


     ( renal dysfct. edema








Pulmonary edema

















Brain edema


�
Both





( localized


( generalized











�



Subcutaneous edema


 ( the effects of gravity results in edema of lower limbs


 ( generalized & more severe edema, involving loose CT matrix such as eyelids [periorbital] & subcutaneous tissues [pitting edema]





Pulmonary edema


  - can be due to “left-side Heart failure” or microvascular damage


  - lower lobes are rubbery gelatinous consistency with frothy fluid on cut


    sections


 - microscopically, edematous fluid in septal capillaries; later alveolar


   spaces fill with proteinaceous fluid


Brain edema


  - may be localized to the region of focal lesion or may involve complete


     brain�
�






HEMODYNAMIC DISORDERS





C.	HYPEREMIA & CONGESTION:





	( This is the increased blood volume in an affected tissue. It may be due to a normal response or to a 		   problematic response indicating a serious underlying condition.


	


TYPES OF HYPEREMIA�
DESCRIPTION AND MORPHOLOGY�
�
Active Hyperemia�
( A normal response due to arterial dilatation with ( capillary blood flow


( Aaused by exercise, trauma, blushing  & release of vasoactive substances


( Area becomes red in colour�
�
Congestive (passive Hyperemia)








Left sided Heart failure


        (Lung affected)








Right sided Heart failure


        (Liver affected)�
( Results from an impairred venous return & causes ( hydrostatic pressure/edema


( May be localized (one organ) or systemic in nature ((heart output = blood pooling)


( We see a blue-red coloration (cyanosis) due to hypoxia/ischemia


- Alveolar capillaries  become engorged with blood, & rupture causes intra-alveolar


          hemorrahage & phagocytosis of red blood cells leads to  “Heart failure cells”


        - Lung septa become edematous & fibrotic with formation of “Hemosiderin” pigment


          that is Brown Induration.


- Microscopically central vein & vascular sinus affected.  Central Hepatocytes become


          atrophied due to chronic hypoxia; Peripheral Hepatocytes  develop fatty change.


        - If cardiac failure severe then “central hemorrhagic necrosis” occurs


        - Liver is refered to as NUTMEG LIVER�
�



D.	 HEMORRHAGE:


	( When blood discharges from the vascular compartments into the non vascular body cavities or outside the 		   body we call this Hemorrhage.


	( Common causes of Hemorrhages are:


		- Traauma (most common)		- aneurysms (atherosclerosis - berry aneurysm rupture)


		- Blood vessel erosion by Bacterial Agent or by Invasive Tumours


		- Capillary damaged due to Vitamin C deficiency


		- Lung hemorrhage due to ( venous presure


		- Thrombocytopenia (lack of factor VIII) leads to coagulation deficiency


		- Esophageal varices & peptic ulcers


	( Clinical significance of Hemorrhage:


		( This is dependant on the quantity of blood lost, rate of blood loss & location


		( Generally the greater the blood loss & the greater the rate of loss the WORSE the situation


		( However, this doesn’t hold true for the brain, where just a little blood loss is very significant.


	( Definitions of Hemorrhage:


		( Named for the area affected such as Hemothorax, Hemopaericardium, Hemoperitoneum, 			  Hemarthrosis 


		( Hematoma is bruising & may be subdivided into:


			- petechia which is very small capillary hemorrhage			


			- purpura which is a middle size bruise


			- ecchymosis which is a large bruise





E.	HEMOSTASIS & THROMBOSIS





	( Hemostasis is a complex system that holds blood in the vascular system free of clots, but may also allow 		  “thrombosis” formation to close any rupture in the vessels.





	( Normal Hemostasis:


		- It involves a fine balance between endothelial cell antithrombogenic & thrombogenic properties, 			  platelet action & coagulation cascade.


		- A thrombis will form with endothelial damage (exposing collagen) & binding of platelets to 


			  collagen.





E.	HEMOSTASIS & THROMBOSIS


		( Role of various players:


	


PLAYERS INVOLVED IN HEMOSTASIS & THROMBOSIS�
DESCRIPTION OF THEIR FUNCTION�
�
Endothelium�
1.     Intact endothelial Cell Antithrombotic properties


        ( antiplatelet effect due to PGI2 (prostacyclin), ADPase, Nitric Oxide that prevent platelets


          from adhering to endothelium


        ( anticoagulant properties  mediated by Heparin like substance & thrombomodulin. The


          Heparin substance inactivates Thrombin via Antithrombin III. Thrombomodulin converts


          Thrombin into an anticoagulant.


        ( fibrinolytic properties by the release of Tissue Plasminogen activators (T-PA) that convert


          plasminogen into plasmin, degrades fibrin to fibrin split product, promotes fibrinolytic


         activity & rremoves fibrin from endothelial surfaces (FIBRIN IS MORTAR/GLUE)


Damaged Endothelial Cell Prothrombotic properties


         ( Von Willebrand’s factor secreted for platelet adhesion to collagen


         ( tissue factor is synthesized which activates the extrinsic clotting pathway


         ( platelet activating factor (PAF) is secreted by endothelium 


         ( t-PA inhibitor is secreted by endothelium�
�
Platelets�
1.      Granules within Platelets


         ( Alpha granules contain fibrinogen, Factor V, VIII & adhesion molecules


         ( Electron dense granules store non-metabolites (ie: ADP, ATP, ionized Ca, histamine)


2.      Thromboxane (TXA2):


         ( directly opposes prostacyclin & helps platelets adhere to endothelium


         ( when platelets exposed to ECM they undergo adhesion & shape change & Thromboxane


           opposes NO & PGI2�
�
Coagulation System�
( Activation factor XII culminating in transformation of soluble fibrinogen to INSOLUBLE


   FIBRIN


( Fibrin polymers are the CEMENT that holds plug togehter�
�






F.	THROMBOSIS





	( Within a non interrupted (non damaged vessel) then we have a Thrombos. It may arise in the venous or 		   arterial system. 





 	1) Thrombos in the Arterial System:


		- Most common cause is atherosclerosis


                            - most common vessels affected are coronary, cerbral, mesenteric, renal & lower extremety arteries


                            - very common in aneurysms of aorta


		


		( Pathogenesis (involves 3 factors):


			1) damage to endothelium 


				- due to atherosclerosis (usually) but may also deveop in heart (ischemic damage)


				- heart valves due to inflammatory valvular disease


				- hemodynamic stress in hypertension  or areas of “turbulent flow”  (ie: 						  bifurcation areas such as iliac arteries)


				- radiation, trauma, chemicals, microbes


			2) alteration in normal blood flow (from turbulence & Stasis)


				- disrupted laminar blood flow


				- prevent renal clearance of coagulation factors


				- retard flow of inhibitors of clotting factors to site of injury


				- turbulence cause physical damage to endothelium


			3) increased Blood coagulability


				- primarily due to genetic defects in anticoagulant production


				- secondarily due to trauma, neoplasms, polycythemia ((RBC ( slower 					  circulation), contraceptives, smoking & homocysteine


                                          





F.	THROMBOSIS





	1) Thrombos in the Arterial System:


		( Types of thrombi:


			1. Arterial thrombi are soft, friable & dark RED with Lines of Zahn (bands of fibrin) and 				    are occlusive. Often supeimposed on atherosclerotic lesion


			2. Mural thrombi generally occur in the wall of the heart chamber


			3. Heart Valve thrombi are associated with bacterial & verrucous endocarditis


			4. Venous thrombi are most often occlusive  	





	2) Clinical features if arterial thrombi:


		( Most common cause of death in the Western industrialized world & may result in ischemic 			   necrosis (infarct) of myocardium, cerebrum & kidneys.





G.	THROMBUS IN THE VENOUS SYSTEM (PHLEBOTHROMBUS):





	( The most commonly seen is is DEEP VEIN THROMBOSIS that occurs in deep calf, femoral, popliteal 		       & iliac veins.


	( Precipitating factorss include stasis, hypercoagulability, advanced age & sickle cell disease


	( Red or Coagulative thrombi due to ( erothrocyte content & confused with Currant jelly (post mortem)
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MOST COMMON SITES OF METASTATIC SPREAD FROM HIGH TO LOW: 


LUNG (ALSO COMMON SITE FOR 1( CANCER IN USA)


LIVER (UNCOMMON SITE FOR 1( CANCER IN USA)


BONE (VERY PAINFUL & LEADS TO PATHOLOGICAL BONE FRACTURE)


BRAIN


ADRENAL GLANDS


Both lung and Liver are highly vascular & ( common metastic site





EXAMPLE  1 OF ECTOPIC HORMONE PRODUCTION


Lung cancer secretes ACTH (worst cancer “Ocell”)


(


ACTH ( in blood 


(


CUSHING’S SYNDROME Like symptoms appear





EXAMPLE 2 OF ECTOPIC HORMONE PRODUCTION


Lung cancer secretes Parathyroid hormone


(


Parathyroid leads to calcium ( in blood


(


Symptoms of Hypercalcemia occur





MOST COMMON SITES OF METASTATIC SPREAD FROM HIGH TO LOW: 


LUNG (ALSO COMMON SITE FOR 1( CANCER IN USA)


LIVER (UNCOMMON SITE FOR 1( CANCER IN USA)


BONE (VERY PAINFUL & LEADS TO PATHOLOGICAL BONE FRACTURE)


BRAIN


ADRENAL GLANDS


Both lung and Liver are highly vascular & ( common metastic site





MOST COMMON SITES OF METASTATIC SPREAD FROM HIGH TO LOW: 


LUNG (ALSO COMMON SITE FOR 1( CANCER IN USA)


LIVER (UNCOMMON SITE FOR 1( CANCER IN USA)


BONE (VERY PAINFUL & LEADS TO PATHOLOGICAL BONE FRACTURE)


BRAIN


ADRENAL GLANDS


Both lung and Liver are highly vascular & ( common metastic site
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