
Pathology – CSB020 
 
LECTURE 1 
- Haemotoxylin stains the nucleus purple, eosin stains cytoplasm pink 
- Connective tissue, epithelial tissue and others 
- Labile tissue → continuously dividing (epithelial usually, haemopoietic stem cells 
- Stable tissue → can divide but don’t do it constantly, epithelial, smooth muscle, fibroblast 
- Permanent tissue → non dividing, cardiac and skeletal, neurons 
- Skeletal muscle: a permenant cell type 
- Cardiac myocytes are permanent cell type  
- Smooth muscle can divide 
- Fibroblasts (CT) produce collagen and fat 
- Endothelium cartilage and bone are connective tissue 
- Epithelium are labile or stable cells 
- Most common cancers are from epithelium cells because they divide 
- Structure of epithelium helps with function (mechanical + chemical stress, secretion, absorption, 

transport) 
- Can be simple or stratified 
- Keratinised reduces absorption, essentially water proof 
- Mesothelial cells → then membrane that makes up serous membranes 
- Melanocytes 
- Nervous tissue (glial cells and neurons), neurons are non dividing but glials are highly proliferate 
- Haemopoietic cells (bone marrow) 
- Malignancies have differing degrees of differentiation 
- Benign have well differentiated phenotypes 
- Tissues need innervation, blood and lymphatic supply, defence against invasions 
- Autophagy → eating damage cell organelles  
- Lipouscin → wear and tear pigment, brown pigment which is the undigested contents of 

autophagosomes 
- Cell injury: no longer able to maintain osmotic pressure, dna damage, blookage of metabolic 

pathways 
- Ischaemia → lack of blood supply 
- Reperfusion → restoration of blood following a period of ischaemia 
- Cell stress will have adaptation or death (necrosis/apoptosis) 

 
Cell injury 

- Irreversible cell injury necrosis and apoptosis 
- Apoptosis → “cell suicide” when the cell choose to die, uses ATP to breakdown intercellular 

constituents, then broken down by phagocytes 
- Necrosis → the cell swells liases, will kill cells around it and start and acute inflammatory 

response, done with no ATP, reduced function of tissue (scarring, calcification, death) 
- Area of necrosis of tissue → infarct 
- Coagulative necrosis -→ hypoxic death (not brain), usally meaty organs like heart 
- Caseous necrosis → TB leisons, soft cheesy material 
- Liquefactive necrosis → localized baceterial infections, brain 
- Fat necrosis → usually in the pancrease 
- Apoptosis → no inflammation or scarring, it can be reversible depending on the tissue type (not 

in the brain or heart) 
- In tumours some apoptic pathways don’t work 
- Autophagy (cell shrinkage) usually isn’t an option as adaption in older cells 



- Necrosis is pathological but apoptosis happens both in health and disease 
 
Cell Adaptation 
- Autophagy is one type (when cells shrink) 
- If a tissue shrinks this is tissue atrophy 
- The cells undergoing atrophy composed of autophagy and apoptosis cells 
- Is reversible in non permanent cells 
- Involution → when something atrophies back to its regular size after growth 
- Pathological atrophy → alzheimer’s is excessive apoptosis  
- Infarction is necrosis (ischaemic, haemorragic) , tissue atropy is apoptosis and autophagy 
- Opposite of atrophy is hyperplasia (increased cell number) and hypertrophy (increased cell size) 
- Hypertrophy → physiological example is muscle 
- Metaplasia is the change from one mature cell type to another mature cell type that is better 

able to handle the environment 
- Sites of metaplasia change so often that there is increased risk of dysplasia and cancers 
 
Dysplasia and Neoplasia 
- Most common cancers are epithelial other than melanoma  
- Most are carcinomas 
- Takes multiple mutations to become malignant 
- Dysplasia is NOT an adaptation like metaplasia and hyperplasia 
- In dysplasia the cells are not phenotypically or genetically normal 
- This is a pre cancer/pre malignant change 
- Genotype and phenotype are abnormal, atypical, increased cell division 
- One step away from Neoplasia 
- Neoplasia is essentially tumour 
- Permanent cells wont get cancer 
- Mutagens → things that can cause mutations trhough increasing oxidant production or reducing 

anit-oxidant defences 
- Autophagy declines with age so less likely to reduce oxidants 

 
QUALITIES OF CANCER (MOLECULAR) 
- Self sufficiency in growth signals → proliferation without external stimuli 
- Evasion of apoptosis → some pathways are switched of, no self suicide from mutations 
- Defects in DNA repair 
- Limitless replicative potential → cells are immortal, unlike normal cells that enter senescence 

and cant keep replicating 
- Insensitivity to growth inhibition signals → ignore signals from other cells 
- Angiogenisis → growth of new blood vessels to trigger vasculization for the cancer, can have 

areas of haemorrhage 
- Ability to invade and metastasize  
- Warburg effect → prefers aerobic glycolysis even when there is the presence of oxygen, allows 

the cells to divide more rapidly (that’s why pet scans work how they do) 
- Malignant: metastasizes, can be well differentiated or undifferentiated, infiltrated growth 

pattern 
- 3 routes of metastasis → lymph, blood (capillary beds easiest to access) and direct seeding 

(shedding cells into a body cavity) 
- Lungs are the most common site of metastatic neoplasms, followed by the liver 
- When it gets into arterial supply it goes to brain and one 
- Benign: never metastasizes, well differentiated, encapsulated, homogenous (uniform cells), 

cytoplasmic ratio close to normal 



- Clonal expansion in benign tumour  
- In malignant you get mutation on mutations through the generations of daughter cells (different 

subpopulations) 
- Often target the quickly dividing populations 
- Only smooth muscle is proliferative and will give rise to tumours 
- Sarc → malignant and of connective tissue origin 
- Epithelial benign tumours → adeno (glandular), papill (fingerlike projections), cystadeno (fluid 

filled sac secreting) 
- Carc → malignant epithelial tumours 
- Benign tumours → teratoma of the ovary, meningioma  
- Melanoma, leukaemiasm mesothelioma, gliomas, teratome, seminoma and lymphomas are 

malignant tumours of other type cells (ALWAYS MALIGNANT) 
- Pathogenesis → normal tissue mutates and becomes a cancer 
- Benign tumours in some areas are highly likely to become malignant with further mutations 
- Normal tissue stress can cause metaplasia, mutations and then dysplasia, which then becomes 

cancer 
 
Cirrhosis → replacement of normal liver by scar tissue, 
 
 
LEARNING OBJECTIVES 

 
1. Necrosis vs Apoptosis 
 
Necrosis: sudden violent death, cell swells and liases killing all adjacent cells in the process. 
Requires no energy. Leave tissue damage and scarring Usually pathological 
 
Apoptosis: cell suicide, cell uses it ATP and choses to die, breaks down its intercellular 
constiuents which are then phagocytosized. Can be reversible in certain cell types. Usally 
physiological and can be a process that occurs even in healthy cells. 
 
2. Types of Cellular adaptions and their causes 
 
Atrophy: cells undergoing autophagy (shrinkage) and apoptosis 
Hypertrophy: cells enlarge 
Hyperplasia: increased cell number 
Metaplasia: change of cell type from one to another 
 
Caused by altered environment and increased workload that puts stress on the cells and 
forces the change. 
 
3. What is an infarct? 
 An area of tissue that has undergone necrosis. Caused by sudden failure of blood supply 
(iscahemia) 
 
4. Define these terms 
 
Dysplasia: an abnormal precancer adaption, where both the genotype and phenotype of the 
cells are abnormal. Cells are rapidly dividing. Not a type of cellular adaptation. 
 
Neoplasia: the abnormal growth and proliferation of cells, progressing from dysplasia.  



 
Tumour: is essentially Neoplasia, a growth of abnormal cells that may be malignant or 
benign 
 
Malignancy: a tumour or region of abnormal growth that is able to metastasize, that is to say 
that it is able to spread to other regions of the body 
 
5. Behavioral changes due to malignancy 
  
Faster proliferation without external stimuli, closing of apoptosis pathways, cells are 
immortal and can continue replicating, warbug effect (aerobic glycolysis), angigenisis, 
immune to growth inhibition signals. 
 
6. Nonclemature of tumours 
 
Connective tissue (benign) end with –OMA  (chondroma, osteoma) 
Connective tissue (malignant) start with SARC–  (chondrosarcoma, osteosarcoma) 
 
Epithelial tissue (benign) end with –OMA (adenoma, papilloma) 
Epithelia tissue (malignant) start with CARC– (adenocarcinoma, papillocarcinoma) 
 
Other cells types 
Ovarian teratoma (benign) 
Meningoma (benign) 
 
Teratoma (testicular, malignant) 
Seminoma (testicular, malignant) 
Melanomas 
Leukaemias 
Lymphomas 
Mesothelioma 
Gliomas 
 
7. Benign vs Malignant 
 
Benign: never metastasizes, well differentiated, encapsulated homogenous, slow growing, 
almost normal cytoplasm ratio 
 
Malignant: metastasizes, subcultures of well differentiated and undifferentiated, 
heterogeneous, infiltrative growth, fast growing. 
 
8. Main routes of spread 
 
Blood, lymph and direct seeding into cavities (eg. The peritoneum). If it goes to the blood 
the secondary sight will be the lungs because that’s the first stop for returning blood (other 
than the heart but those cells are permanent and non dividing therefore not susceptible to 
cancer) 
 
9. Treatments 
 


