Histopathology Practical 1

Pathology Practical 2 (PAgenP2)

Case 1 – Fatty Liver

1. What are the different cell types in the liver and their distinguishing features?

Hepatocytes: arranged in chains between which lies sinusoids, which drain into the central vein of lobule.

Blood vessels and corresponding cell types.

Kuppfer cells: these are typical macrophages found within sinusoids.

2. Which vascular beds do the central veins derive their blood flow?

Sinusoids, draining the hepatic portal vein and hepatic artery.

3. What is the difference between the lobule concept and the acinus concept of liver?

Classic liver lobule

· Classic liver lobule has a central vein (CV) as the axis of the hexagonal lobule, while the 6 corners of the hexagon are the portal triads

· Blood flows from periphery to centre of classic liver lobule. Oxygen and metabolites, toxic and non-toxic substances absorbed in the intestines reach the periphery cells first before the CV.

Portal lobule

· Portal lobule has at its centre the portal triad (PT) and its periphery the regions of adjoining hepatic lobules.

· Is triangular.  Has CV at the tips of each of its angles.  Contains parts of 3 adjoining liver lobules.

Hepatic acinus

· Diamond shaped.  Is region irrigated by a single distributing vein.  Is situated in adjacent areas of 2 liver lobules.

· Based in proximity to distributing veins, cells in the hepatic acinus area divided into 3 zones.

· Zone I : closest, thus 1st to alter incoming blood or be affected by it

· Zone II : next to respond

· Zone III : portal vein blood that has already been altered by cells in zone I and II.

· Zonal arrangement accounts for why there is difference in selective damage of hepatocytes caused by various noxious agents or disease conditions.

4. What are some physiologic consequences of functional zonation in the liver?

The hepatocytes that are nearest to the portal triad receives the most blood supply and are least susceptible to ischemia while those at the central veins are the most susceptible.  Thus microvesicular fat droplets usually appears first in hepatocytes around the central veins.  Functional zonation allows for the surgical removal of an affected part of the liver without affecting other parts.

5. What histopathologic features are present on the slide?

Fat vacuoles in hepatocytes, nucleus displaced to periphery of cell (macrovesicular steatosis).

The architecture is not disruptive and fatty cysts may be seen.

What is the gross appearance of the liver?

Greasy, slightly yellow, enlarged (fatty liver).

6. How would you demonstrate the contents in the vacuole?

By special staining techniques e.g. with Sudan Red and Oil red O.  Frozen tissue sections of either fresh or aqueous formalin must be used.  Do not use alcohol or any stains containing lipid solvents.

7. What condition is represented here?

Fatty change.

8. How did those vacuoles form?

Vacuoles in the liver may contain fat, water or polysaccharides such as glycogen.  In this case the vacuoles contain fat.

Formation of those vacuoles is by excess accumulation of triglycerides within liver hepatocytes.

This results from defects in any one of the steps of normal fat metabolism by the liver.

These steps are:

1. uptake of free fatty acids by liver hepatocytes

2. esterification of free fatty acids to triglycerides

3. packaging of triglycerides with apoproteins to form lipoproteins

4. release of lipoproteins into circulation

9. Name some common causes.

1. decrease secretion of triglycerides (defective apo B 100)

2. microsomal damage due to alcohol via acetaldehyde
3. CCl4 decrease synthesis of proteins.

4. hypoxia

10. Is this condition reversible?

Yes.

Irreversible injury usually results from damage to plasma membrane, mitochondria, ER, nucleus, resulting in cytolysis.

Case 2 – Kidney (acute Tubular Necrosis)

1. What part of the nephron is affected?

Why is this part most susceptible?

The straight part of the proximal tubule and the ascending thick limb is affected and is the most susceptible.  This is because at these regions of the nephron, a lot of active transport is carried out, and hence a lot of oxygen is needed to replenish the ATP used in active transport, and thus these regions are very sensitive to hypoxia.


2. What are the histopathological features of this condition?

Kidney, and features of coagulative necrosis.  Anucleate, homogeneous, eosinophilic appearance on slide.  Epithelial regeneration with hyperchromatic nuclei may be seen.

3. Explain the pathogenesis.

Ischemia causes the depletion of ATP, membrane viability is not maintained, electrolyte balance is disturbed, resulting in swelling of cell.  Cell switches to anaerobic glycolysis, resulting in lactic acidosis.  The acidosis inhibits degradative enzymes (hence pattern of coagulative necrosis, compare with liquefactive necrosis where degradative enzymes are active).  Eventually there is rupture of cell membrane and necrosis ensues.  Tubular function is then impaired.

4. Name some common causes of such damage.

It can be caused by:

1. Ischemic damage (involving multiple portions of the nephron)

2. Toxic damage (involving mainly the proximal tubule)

5. (a) How is renal function affected?

Reduced GFR, leading to oligouria (decline in urine output), hyponatremia, hypokalemia, increased blood urea nitrogen, metabolic acidosis.

(b) List some clinical/biochemical manifestations.

Clinical:

There are 3 phases in clinical presentation:  initiating, maintenance, recovery.

Initiating phase (36hrs): slight decline in urine output; rise in BUN (blood urea nitrogen)

Maintenance phase: sustained oligouria (40-400ml/day); salt & water overload; increased BUN; hyperkalemia; metabolic acidosis and other manifestations of uremia

Recovery phase: increased urine volume up to 3L/day; large loss of H2O, Na+, K+, (causing hypokalemia); BUN and creatinine levels return to normal

Biochemical:

Depletion of ATP; accumulation of intracellular Ca2+; activation of proteases (e.g. calpain) which cause cytoskeletal rearrangement; activation of phospholipases which damage membranes; generation of ROS; activation of caspases which induce apoptosis.

6. (a) Is this condition reversible?

Yes

(b) Does it have the same prognosis as glomerular injury?

No

Case 3 – Lymph node (reactive changes)

1. Define apoptosis and state its purpose.

Apoptosis is a form of cell death designed to eliminate unwanted host cells through activation of a coordinated, internally programmed series of events effected by a dedicated set of gene product.  There is disassembly of cellular organelles, the cell membrane is intact, there is condensation and fragmentation of chromatin, and there is no swelling.

Purpose of apoptosis:

1. During development

2. as a homeostatic mechanism such as in immune reactions.

3. as a defence mechanism such as in immune reactions

4. when cells are damaged by disease or noxious agents

5. in aging.

2. Key features of apoptosis?

Apoptotic bodies, organelles are intact and viable.

No inflammation.

Cells are removed with minimal disruption to the surrounding environment.

Chromatin condensation.

3. How do you recognize apoptotic bodies microscopically?

???
4. Give 2 differences between apoptosis and necrosis.

Apoptosis

1. Cell shrinkage with intact plasma membrane.

2. Usually does not give rise to inflammatory responses and does not affect neighbouring cells.
3. Organelles are intact and viable. 

Necrosis

1. Swelling of the cell due to extensive damage to the plasma membrane and resultant disruption to the ionic balance.

2. Usually gives rise to inflammatory responses and damages neighbouring cells.
3. Organelles are broken down and contents are released. 

5. What do you think the lymph node is reacting to?

1. Antigens from breakdown bacterial product or viruses

2. Organisms that are infecting the lymph node

3. Tumour reactive hyperplasia due to either antigens from tumour or metastases.

6. What is the mechanisms of apoptosis?

Ref to p.20 papa Robbins. (
7. Give examples and discuss the role of apoptosis in

(a) Physiological states.
· Programmed destruction of cells during embryogenesis (implantation, organogenesis, developmental involution) and metamorphosis.
· Hormone-dpt. Involution in the adult.
· Endometrial cell breakdown during menstrual cycle
· Ovarian follicular atresia in menopause
· Regression of lactating breast after weaning
· Cell deletion in proliferating cell population.
· Intestinal crypt epithelia.
· Death of immune cells

· B & T lymphocytes after cytokine depletion

· Deletion of autoreactive T cells in developing thymus.

(b) Pathological states
· Atrophy of hormone-dpt. Tissues

· Prostatic atrophy after castration

· Loss of lymphocytes in thymus after glucocorticoid administration

· Atrophy in parenchymal organs after duct obstruction

· Pancreas

· Parotid gland

· Kidney

· Cell death induced by cytotoxic T cells

· Cellular immune rejection

· Graft-vs-host disease

· Cell injury in certain viral disease

· Viral hepatitis (apoptotic cell fragments known as Councilman bodies)

· Cell death produced by injurious stimuli

· Mild thermal injury, radiation, cytotoxic anti-cancer drugs, hypoxia induce apoptosis when given in small amts.  (but produce necrosis in higher doses)

(c) Tumor pathology
· Cell death in tumors, usu. in regression but also in tumors with active cell growth.

Histopathology Practical 2

Pathology Practical 3 (PAgenP3)

Case 1 – Myocardial Infarction

1. What is the type of tissue necrosis shown?

· Coagulative necrosis

2. What are the characteristic histopathologic features?

· Framework of tissue preserved.

· Wavy muscle fibers with elongation, anucleate, homogenous.

· Increased eosinophilia of muscle fibers.

· Widened spaces between dead fibers contain edema fluid and scattered neutrophils.

3. How extensive is the pathologic process?

· Transmural infarction (infarction of the full thickness of the ventricular wall)

4. What is the commonest cause of this pattern of necrosis?  Name a disease condition in this particular location.

· Ischemic heart disease

· Usually due to coronary atherosclerosis (90%)

· Also due to vasculitis, kawaski arteritis

5. What is the corresponding naked eye appearance of this affected region?

?
6. In what ways can the function of the heart be affected during this edarly period?

· Due to ischemia, there will be a loss of contractility resulting in a decrease in stroke volume.

· Arrhythmias.

· Contractile dysfunction.

· Papillary muscle dysfunction.

7. Give some possible outcomes of the above condition.

· Chronic intractable left-heart failure due to inadequate left ventricular pumping action (common when infarct is extensive and full thickness).

· Ventricular aneurysm: due to gradual distension of the weakened fibrous part of the left ventricular wall with thrombus formation

· Recurrent MI

· Right ventricle infarction

· Infarct extension

· Infarct expansion

· Asystole-systolic stretch

8. I this process reversible and why?

It is reversible within the first 30 minutes of the episode.  If ischemia continues, the injury that results is not reversible because there is permanent loss of function through myocardial cell death via coagulative necrosis.  Cardiac muscle cells are permanent cells.  The injury heals by fibrosis and scarring.

9. The sequence of events seen microscopically in a myocardial infarct is reflected in the following features:

a. Cell injury and death

i. Loss of nuclei (Karyolysis)

ii. Increased eosinophilia of the cytoplasm

iii. Loss of myofibrils

b. Acute inflammation
: infiltration of neutrophils

c. Chronic inflammation
: inflammation of lymphocytes

d. Healing


: granular tissue

10. How old is the infarct shown in the slide?  Is it 6 hrs, 12 hrs, 3 days, 10 days or 3 months?

6 hrs.  Because of absence of fibrous tissues in slide.

Case 2 – Brain Infarct

1. What type of tissue necrosis is shown?

Liquefactive necrosis.

2. What are the characteristic histopathologic features?

No residual tissue architecture is preserved, pink staining cellular debris, large number of macrophages.

3. What is the underlying cause of this pattern of necrosis?

Cerebral hypoxia within the CNS.

May also be due to focal bacterial or occasionally fungal infections.

4. Why does it result in this particular appearance in brain tissue?

White matter contains myelin and myelin contains a high lipid content which is rapidly dissolved.  It is also due to the relative lack of extracellular structural protein (reticulin and collagen), which leads to a rapid loss of tissue architecture.

5. Give some possible clinical manifestations of this condition if the affected area was located in the region of the left internal capsule?

There is motor paralysis of the limbs because internal capsule contains the corticospinal tract.  There is also paralysis of some axial muscles, but this may be transient because there are other tracts carrying out the same function which is unaffected.

6. Is this reversible and why?

No, this is not a reversible process.  Neurons are permanent cells and cannot be replaced.  There is astrocytosis because of astrocyte proliferation.

7. What is the long-term naked eye appearance of this area?

An empty cavity will be formed in place of the lesion.

Case 3 – Acute Hemorrhagic Pancreatitis with Fat necrosis (Slide 39)

1. (a) What type of tissue necrosis is shown?

Three proposed pathogenic pathways.

· Pancreatic duct obstruction: Obstruction of ampulla of Vater ( Interstitial Edema ( Impaired blood flow ( Ischemia ( Acinar cell injury ( Acute pancreatitis

· Primary acinar cell injury: Certain virus (mumps), drugs, trauma, alcohol etc. ( Release of intracellular proenzymes and lysosomal hydrolases ( Activation of enzymes ( Acinar cell injury ( Acute pancreatitis

· Defective intracellular trans port of proenzymes within acinar cells: Metabolic injury, alcohol, duct obstruction etc. ( Delivery of proenzymes to lysosomal compartment ( Intracellular activation of enzymes ( Acinar cell injury ( Acute  pancreatitis

(b) What type of tissue necrosis is shown?

Pancreatic enzymes, e.g. proteases, lipase, phospholipase etc

2. What has happened to adipose tissue in the vicinity of the pancreas?

Necrosis of the adipose tissue

Loss of cell structure and rupture of cell membrane

3. How do you recognize this pattern of necrosis (a)histologically and (b)with the naked eye?

Histologically

· Foci of necrotic adipose tissue (anucleate adipocytes)

· Extensive hemorrhagic necrosis of the acinar cells and surrounding tissues

· Rim of foamy histocytes contain phagocytosed lipid within their cytoplasm

Naked eye

· Areas of blue-black haemorrhage interspersed with areas of grey-white necrotic softening.

· Numerous chalky white spots (fat saponification) are seen in perpancreatic and omental fat.

4. Why is this condition usually hemorrhagic?

· Destruction of blood vessels by pancreatic enzymes

· Inflammation and small vessel thromboses may lead to congestion and rupture of already weakened vessels.

· The gastroduodenal artery and the anterior superior and posterior superior pancreaticoduodenal artery are closely related to the head of the pancreas.

5. Name some possible outcomes in severe cases of acute pancreatitis.

· Abdominal pain in epigastrium with radiation to the back. (referred pain)

· Hypocalcemia (due to precipitation of serum calcium)

· Hyperglycemia (due to destruction of Beta cells in the pancreas)

· Glycosuria (due to hyperglycemia)

· Death

Case 4 – Lung – Tuberculosis

1. What is the type of tissue necrosis shown?

Caseous necrosis

2. What are the characteristic histopathological features of the necrosis?

· Structureless amorphous sheet of eosinophilic, granular material rimmed by granulomatous reactin (increase infiltration by macrophages and plasma cells)

· Cellular debris

· Fragmented cells.

3. What is the etiology?

Tuberulosis bacillus

4. State whether the following statements are True or False :-

This type of necrosis

(a) is cheese like





T

(b) preserves the tissue architecture



F

(c) is due to destructive enzymes produced by bacilli

F

(d) is due to an immune hypersensitivity reaction

T

Pathology Practical 4 (PagenP4)

Case 1 – Bone Marrow - Hyperplasia

1. Name the process exhibited by the marrow cellular elements.

· Hyperplasia

2. What are the different cell types in the liver and their distinguishing features?

· Reduced number of fat cells, large number of hemopoietic cells (erythrocytic, granulocytic, megakaryocytic).  

· Hypercellularity.

3. Give reasons to why the marrow is exhibiting the pattern of growth alteration.

Physiological :
High altitude and increased RBC.

Pathological :
Bacterial infection and increased WBC (leukemoid reaction)



Viral infection and increased WBC (leukemoid reaction)

4. Cells may be divided into 3 types based on their inherent capacity for cell division.  What are the 3 types?  Give examples.
1. Labile cells: 
Epithelial cells (Stratified squamous surfaces of skin, oral cavity, vagina and cervis)

2. Quiescent cells: 
Parenchymal cells of glandular organs like the liver and kidney

3. Permanent cells: 
Neurons, skeletal muscle, cardiac muscle.

5. Give examples of cells, (as well as their corresponding stimuli) that can undergo similar growth alterations as shown by this slide.
1. Compensatory:
- hepatocytes as a  result of partial hepatectomy (lack of contact inhibition)

- high altitude, bone marrow hyperplasia

2. Hormonal
- glandular epithelium of the female breast at puberty and during pregnancy, hyperplasia of the pregnant uterus. (physiologic)

- Excessive hormone stimulation e.g. estrogen producing tumors (pathologic)

Case 2 – Squamous metaplasia in the case of bronchogenic squamous cell carcinoma

1. Name the 2 pathological processes shown.

Squamous metaplasia & bronchogenic squamous cell carcinoma
2. How do you recognise the mtaplastic process histologically?
Pseudostratified ciliated columnar with goblet replaced byh stratified squamous epithelium seen in the same slide.
3. What does it represent?
It represents the replacement of an adult cell type with another adult cell type (native to hardier one), due to a reprogramming of stem cells that are known to exist in mot epithelia, such that the precursor cells differentiate along a new pathway, eventually replacing the old epithelia with new kind. It can be brought about by signals generated by mixtures of cytokines, growth  factors, and extracellular matrix components in the cell’s environment.  It can be caused by chronic irritation and vitamin A deficiency.
4. T/F
Squamous metaplasia

a. Is reversible






T

b. Can lead to malignant




T

c. In the lungs can be caused by cigarette smoking

T

d. Is brought about by cytokines and growth factors

T

5. Name other examples of metaplasia.

· Stones in secretory ducts of salivary glands, pancreas, bile ducts: 


secretory columnar ( non-functioning stratified squamous

· Barrett oesophagitis:

Stratified squamous ( columnar

· Myositis ossificans (formation of bone in muscle after bone frature)

Example of connective tissue metaplasia
Case 3 – Skin Naevus
1. Is this a neoplastic process?
Yes.  It is a neoplasm, but it’s not malignant.
2. Name the cell involved.
The melanocyte.
3. What is the brown pigment?
Melanin

4. What is the relationship of the proliferative process to the epidermis and dermis?

At first, large melanocytes aggregate in nests under the lower layers of the epidermis at the junction with the dermis (junctional naevus).  With the passage of time, the junctional component “matures” and becomes less prominent and active.  The majority of these naevi convert into intradermal naevi (seen as melanocyte clumps present in the upper dermis).

Is brought about by cytokines and growth factors

T

5. How do you sub-classify this proliferative process according to their location and what is the biological significance of this?

This proliferative process is classified as intradermal naevi.  They are characteristic matured forms of benign naevi that cells in the deeper part of the lesion are smaller than the more superficial cells.  They occur commonly as slightly raised brown nodules.

Liver: Hemangioma

1. Name the type of tissue involved.
Liver benign tumour of blood vessels (hamartoma)

2. What type of hemangioma is this?

Cavernous
3. What are the characteristic histopathologic features?

Multiple large dilated vascular channels lined by thin walls, separated by scant fibrous septa with embedded fibroblasts.  Vascular channels are filled with red blood cells.  Lesion is sharply defined and is not encapsulated.
4. What can happen to this type of lesion in the liver?

Ulceration, trauma can cause bleeding and haemorrhage.
5. Is this a neoplastic or harmatomatous disease?

Harmatomatous:  an excess but focal outgrowth of cells, that is native to the organ that they are found, and is of the mature type, but the architecture is not here, and is non-invasive, non-metastatic.
Lymph Node (PA/gen/P6)
Pathology Report
Lymph node biopsy.  The lymph node contains numerous granulomas characterised by central caseous necrosis, surrounded by a zone of epitheloid macrophages.  There are scattered Langhan’s giant cells with myultiple nuclei arranged in a peripheral pattern.  The small round cells represent lymphocytes.

Ziehl-Neelsen stain for mycobacteria is positive (special stain).

Diagnosis: Mycobacterial Infection
1. What type of pathologic process is shown?
Granulomatous inflammation (cell mediated delayed-type hypersensitivity) with caseous necrosis
2. Name the most likely aetilogical agent.
Mycobacterium tuberculosis
3. What is the most likely route of entry?
Respiratory aerosol (i.e. through inhalation of airborne droplets containing this bacteria)
4. What other organs are likely to be involved if this lymph node was taken from the neck?

Lung, bronchus and trachea.
5. Explain the pathogenesis.  What is the cause of the caseation necrosis?

The macrophages phagocytosed the tubercle bacilli, where they may initially continue to divide in the macrophage cytoplasm.  Macrophages present mycobacteria antigens to T cells and initiate a cell-mediated immune response.  Cytokines released by lymphocytes activate macrophages into epitheloid cells.  Epitheloid cells have enhanced ability to secrete substances to kill tubercle bacilli.  However, these substances will also kill the normal cells resulting in caseation necrosis.
6. Why are giant cells present?

They are present due to the fusion of the epitheloid cells.  In this case these giant cells are Langhan’s giant cells.  They help to wall off the tubercle bacilli from surrounding susceptible tissue and also release substances to aid in the extracellular killing of the tubercle bacilli.
7. How would you confirm the aetiology?

By using special stain for acid fast bacillus Z-N stain.
8. What are other causes of granulomas?

a. Unknown – sarcoidosis (Crohn’s disease) ( affects many organs
b. Infection – some bacteria/parasite, fungi etc ( TB, Leprosy

c. Inorganic foreign particles – silica, talc, asbestos, oils, beryllium

d. Organic foreign particles – pollens, grass seeds, mushroom spores, etc
Slide 81: Skin – Foreign Body Giant Cell Reaction

1. List the cells involved and state their roles
Macrophages – activated macrophage have an epitheloid appearance and may coalese to form multinucleate giant cells.  Lymphocytes and occasionally plasma cells may form a collar around a focal collection of epitheloid macrophages.  Fibroblasts – collagen synthesis.
2. What type of pathological process does it illustrate?

Chronic (granulomatous) inflammation.
3. Name some common types of foreign material that can excite this kind of reaction?
Talc, sutures, thorns, silica, glass, grit etc.  (basically anything one would term a physical injurious agent that is inert & hence would not elicit any chemical reaction as substances like acids & alkalis would do)

4. How do foreign bodies enter the body tissues: skin, lung, liver etc.?

Recall the Microbiology leture by Dr. Mark Taylor: Inhalation, ingestion, skin, contact etc.
5. What is the fate of this lesion in the skin?
Chronic granulomatous inflammation.  If foreign material is removed, healing attempts by replacement of damaged tissues via angiogenesis and fibrosis.  However, according tot Robbins also, granulomas have to be maintained by cytokines produced by T-cells in the vicinity.  So another guess would be that if the stimulus for T-cell subsides, then the granuloma would not be maintained any longer… (I’m not sure about this answer, please help out thanx)

6. What other conditions are characterised by granulomatous inflammation with giant cell formation?

Immune granulomas are another type of granulomatous inflammation and are caused by insoluble particles capable of inducing a cell-mediated immune response.  An example would be the bacillus of tuberculosis.  In this disease, the granuloma is referred to as a tubercle and is classically characterised by the presence of central caseous necrosis.
Slide 21:Stomach Chronic gastritis

1. Which part of the stomach is the histologic section taken from?
The pyloric antrum (deep pits and short branched glands)
2. What pathological process does it illustrate?

Chronic inflammation
3. Name the characteristic cells involved in this process and state their functions.
a. Macrophages
Func: 
release chemical mediators to control the extent of tissue injury and fibrosis.
b. Lymphocytes

Func: 
stimulates release of monocytes and macrophages.

c. Mast cells 
Func: 
elaborates cytokines which augments leukocyte infiltration at site of response

d. Eosinophils 
Func: 
contains major basic protein which is toxic to parasites.  Also causes lysis of mammalian epithelial cells
4. Where are the cells located?
a. In the circulation until recruited
b. In the circulation until recruited

c. In  connective tissues

d. In the circulation until recruited

5. Name some aetiologic associations.  Is the aetiology obvious in this case?
Helicobacter pylori, alcohol, duodenal reflux, autoimmune mechanism.

6. What adaptional changes may be seen in the cells of the gastric mucosa in the setting of chronic gastritis?

Glandular atrophy of mucous glands and other specialised glands.  Mild hypertrophy of undamaged cells.  Metaplasia of small intestinal glands replacing that in the stomach.  Usually inflammation is also evident and there are both aggregated and solitary lymphoid tissues.
7. What functional disturbances/complications can ensue in the long term?
Increase in the risk of gastric cancer, pernicious anaemia (vit B12 def due to lack of intrinsic factor) and also possibly cardiac failure from the anaemia thus developed.
Gastric lymphoma.

Histopathology Practical 7 (PagenP7)

Case 1 – Granulation Tissue (Slide 79)
1. What pathological process is illustrated now?
Granulation formation, healing
2. What type of tissue is present in the a) initial stages and b) later stages?
a) Endothelium of capillaries, inflammatory cells (macrophages, lymphocytes), fibroblasts (vascular granulation tissue)
b) Collagen, fibroblasts (fibrous granulation tissue)
3. Describe the characteristic histopathological features in this slide.
Many new capillaries perpendicular to the surface in the granulation tissue.  Some inflammatory cells present, but it is normal, may not be signs of infection.  Some neutrophils, dead cells where the epidermis should have seen.  Area filled with fibroblasts.
4. Number the following pathophysiological processes involved in would healing according to seq:
1. Angiogenesis
2. Migration and proliferation of fibroblasts
3. Deposition of extracellular matrix
4. Tissue remodelling
5. What’s the difference btw healing by 1st and 2nd intentions?  What does this case show?
1st intention:
wound edges in apposition, wound completely healed by 2nd mth

2nd intention:
large tissue defect with blood cot and tissue debris.  Abundant granulation tissue grows to fill the wound.  Wound contraction caused by myofibroblasts, so defect markedly reduced from original size.  Organisation and filling by granulation tissue take considerably longer.

Case show healing by 2nd intention.

6. What will be the outcome in this case wrt the states of the a) epidermis, b) skin appendages, c) dermis, d) deeper soft tissue

a) reepithelisation – proliferation of epithelium at edges of the defect

b) Skin appendages (sweat glands, sebaceous gland) lost permanently

c) dermis interrupted by scar tissue

d) ???
7. What factors can delay the healing process in this case?

Systemic factors
· nutritional status (protein and vit. C)

· metablolic status (diabetes delay healing)

· adequacy of blood supply

· hormones (glucocorticoid therapy hinders inflammatory-reparative process)

Local factors

· infections

· mechanical factors

· foreign bodies

· type of wound

8. When fully healed, skin wounds usually have tensile strength 70-80 % that of unwounded skin.

Stomach: Chronic Peptic Ulcer (Slide 15)
1. What pathological process is illustrated now?
Ulceration, regeneration of gastric epithelium and repair process

2. What is the cause of the necrosis?
Toxic injury to the surface epithelium.  Requisite for peptic ulceration is mucosal exposure to gastric acid and pepsin, and there is a strong causal association with H. pylori infection.

3. How deep has the ulceration gone wrt the layers of the stomach?
Deep ulcer which penetrates the mucosa, submucosa, muscularis propria.  Fats.
4. Describe the 4 zones characteristic of peptic ulceration. 

The base and margins have a thin layer of necrotic fibrinoid debris underlain by a zone of active non-specific inflammatory infiltration with neutrophils underlain by granulation tissue deep to which is fibrous collagenous scar.
5. What untoward outcomes may arise as a result of the a) ulceration process, b)regeneration process, c) repair process?
a) Bleeding
b) ??

c) scarring

6. What factors would favour healing of the ulcer?

Robust blood flow, decrease acid production
7. What would be the histologic appearance of the healed ulcer?

Granulation tissue, new capillaries formed in submucosa.  In area of scarring, less nuclei seen homogenous pink area.
Heart: Healed infarct (Slide 05)
1. What pathological process does this slide show?
Myocardial infarction 

2. What are the key histopathological features?
Fibrosis
- presence of fibroblasts


- scar tissue intermittent with normal cardiac fibres; following the course of the blood supply but otherwise haphazardly arranged.

3. What does the affected area in the myocardium look pale microscopically?
Lack of myoglobin which is present in the normal cardiac muscle fibres.
4. How old is this lesion?

It is an old lesion
- high degree of scar tissue




- little bleeding, exudates and macrophages / leukocytes
5. When is the damage myocardium most vulnerable to rupture (least resistant to pressure)?

Periods of stress to the heart e.g. heavy exercise when there is a need to increase cardiac output.
6. How might the scarred area affect the function of the heart as a whole?
Decreased pumping ability of the heart as scar tissue has low contractility as compared to normal cardiac fibres.
Liver – Cirrhosis (Slide 36)
1. What has happened to the liver to reach such a pathological state?
Pathological state: liver cirrhosis

It is the end result of continued damage to liver cells (hepatocytes) due to a variety of causes.  Examples of these causes include alcoholism and hepatitis B and C.

2. Describe the key histopathological features.
· wholesale disruption of liver architecture

· formation of nodules of regenerating hepatocyes separated by fibrous bands.

· Fibrous bands may connect portal areas.

3. What are the main histopathological effects?
2 main effects:

a)
Disordered hepatocyte function leading to:

- 
decreased production of plasma proteins resulting in oedema

- 
decrease detoxification ( toxic metabolites not removed efficiently, e.g. NH3 toxic in brain (encephalopathy)

-
jaundice

b)
Disturbance of blood flow through liver from portal veins to hepatic veins (vascular obstruction) ( increased portal venous pressure (portal hypertension) ( portal systemic anaestomosis open up ( may result in large dilated thin walled veins e.g. Oesophageal varices ( veins may rupture ( cough out blood.
4. The panel of liver function tests to assess the integrity of the patients’ liver was performed.  Comment on the expected changes (normal, ↑ or ↓)
a) total bilirubin (conjugated and unconjugated)
↑

b) ALT





↑

c) AST





↑

d) GGT





↑

e) ALP





↑

f) Total protein (albumin, globulin)

↓
g) Prothrombin time, APTT


↑
5. State T or F
In the liver, cirrhosis
· usually precedes fatty change

F (fatty change precedes cirrhosis)

· is usually reversible after a period of 
F (cirrhosis is an irreversible process)

abstinence from alcohol

· is often evident on the gross specimen
T (can see the nodules)

· never affects hepatic function

F (see 3 point a)

Histopathology Practical 8 (PagenP8)

Lung: Chronic Venous Congestion/Oedema (Slide 11)
1. Draw a diagram depicting the various pressure relationships between the intravascular and extracelluar compartments in a typical capillary bed.
2. Describe the key histopathological features shown in this slide.
· Congested pulmonary capillaries 

· An intra-alveolar granular pink precipitate is seen.

· In acute pulmonary congestion, there may be associated alveolar septal oedema or focal intra-alveolar hemorrhage

· In chronic pulmonary congestion, the septa become thickened and fibrotic and alveolar spaces may contain numerous hemosiderin-laden macrophages.
3. Give a common cause fo pulmonary oedema.
· Left-sided congestive heart failure
4. How would the lung function be affected?

· Impairs the normal respiratory function.
· Increases the thickness of the barrier between the blood capillaries and alveolar spaces.
· Predisposes lung to infection.
5. What is the macroscopic appearance of the lungs?
· Hemorrhagic and wet
6. List 5 pathophysiologic categories of oedema.
· Increased hydrostatic pressure
· Reduced plasma osmotic pressure

· Lymphatic obstruction

· Sodium retention

· Inflammation
7. In congestive cardiac failure, which of the following statements are true?
a) There is an absolute increase in plasma volume

T

b) There is an absolute increase in plasma Na content

F

c) There is an absolute increase in aldosterone secretion
T

d) There is a decrease in cardiac output.

Ps. Not sure about b)… aldosterone increases plasma Na due to retention by the kidney but this is counteracted by ANP which is released due to atrial dilation.
Coronary Artery: Fresh Thrombus (02)
Coronary Artery: Organised Thrombus (03)
1. What are the anatomical features to indicate that this is a coronary artery?
· Features of an artery

· It is next to myocardium

2. What is the most probable risk factor in this patient for the pathological process to occur at this site?  Is it evident in the slide?
· Atherosclerosis is the pathological process.
· Risk factor – high cholesterol and lipid levels

· Evident in the slides as cholesterol cleft spaces and lipid

3. Compare and contrast the early and late stages of luminal lesions with respect to 

a. Key histopathologic features

b. Age of lesion

c. Consequence as a result of the lesion and effects on the myocardial perfusion

d. Fates fo the lesion

e. General principles of ways of treating patients with such lesions (early vs. late)

	
	Fresh thrombus
	Organised Thrombus

	a.
	Fibrin threads

Trapped RBC
	Dense collagen threads
Cholesterol cleft spaces

Capillary recanalisation

	b.
	Few hours
	Weeks to months

	c.
	Myocardial infarct leading to coagulative necrosis
	Adaptation by collateral circulation

	d.
	Patient is likely to die
	Patient survives for a longer period of time

	e.
	Administer anti-thrombin and tissue plasminogen activator
	Undergo coronary bypass or angioplasty and advise on a healthy lifestyle in the future


Liver: Chronic Venous congestion)
1. Which part of the liver are affectd?  Relate this to the most common cause of this pathology.
Centrilobular areas of hepatocytes undergoing necrosis.  This can be caused by right sided heart failure.  Note that right sided heart failure causes a backlog, hepatic veins being unable to drain blood into IVC, resulting in chronic venous congestion of the liver.
2. Describe the key histopathological features.
Hepatic sinusoids engorged with blood.  Someparts may undergo fatty change due to liver damage.
3. What is the gross appearance of the liver?
Central region of hepatic lobule is red brown accentuated against surrounding zone of uncongested tan coloured liver.
4. What other abnormalities are likely to be present in
a. Abdomen – Umbilical-paraumbilical venous system is engorged
b. Legs – ankle oedema and pronounced varicose veins.
5. What is the status of the portal venous circulation?
Portal venous circulation is compromised.  Stagnant blood may progress to affect blood exiting the gut.
6. Is this process reversible?
It depends on the stage.  If condition is not too severe, digitalising the right heart (right heart failure) may reduce the backlog.
Kidney Infarct (30)
1. What pathological process does it illustrate?
Ischemic coagulative necrosis
2. Describe the configuration of lesion and explain why it is so?
They are wedge shaped, with the base against the cortical surface and the apex pointing towards the medulla.  There may be a narrow rim of preserved subcortical tissue that has been spared by the collateral capsular circulation.
3. Name the structures affected by the process.
Nephrons
4. Name 2 possible causes.
Thrombus, embolism
5. Is the process reversible?
No. 
6. What is the final outcome of this lesion?
Fibrous scarring giving rise to depressed, pale, grey-white scar that assume V shape on section

7. What is the status of the other kidney?
Normal

8. True / False MCQs. Clinical features in this condition includes:

a. Fever – true if there is infections
b. Back pain – true 
c. Haematuria – true 
d. Leucopenia

e. Dysuria

f. Casts in urine

g. Protein in urine

h. Decrease in urine output

i. Leg oedema

j. Always symptomatic – false
From Robbins:

Many renal infarcts are clinically silent.  Sometimes, pain with tenderness localised to the costovertebral angle occurs, and this is associated with showers of red cells in the urine.  Large infarcts of one kidney are a well-known basis for hypertension.
