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Cardiovascular System

Case 1: Congestive Cardiac Failure (Slides 11 and 20)

A 75 yr old female was admitted for breathlessness at rest for 3 days.  She had been receiving antihypertensive medication for 10 years but had otherwise been well.

Questions:

1. Revise PAgenP8 Case 1.

2. Revise PAgenP8 Case 2.

Case 2: Arterial Obstruction (Slides 02, 01 and 03)

A 60 yr old man collapsed and died after complaining of chest pain.  He had diabetes mellitus for several years.
Questions:

1. Revise PAgenP8, Case 3 & 4.

2. Explain how diabetes mellitus predisposes to atherosclerosis.

Diabetes mellitus ( Hyperglycaemia

Hyperglycaemia ( Advanced glycated end products:
· Cross link polypeptides

· Entrap nonglycated proteins

· Resistant to proteolysis

· Induce lipid oxidation ( results in oxidised LDL, increased atherogenesis.

· Inactivated NO, resulting in vasoconstriction ( Hypertension

· Bind nucleic acids

Diabetes Mellitus ( Lipid breakdown, widespread lipid mobilization, hyperlipidaemia, hence predisposing to atherosclerosis.

Diabetes Mellitus ( Increased thromboxane A2 synthesis and reduced prostaglandin synthesis, causes increased platlet adhesion to the vessel wall, predisposing to atherosclerosis.

Diabetes Mellitus ( Hypertension due to inactivation of NO, hypertension predisposes to atherosclerosis.

3. What effects would an atherosclerotic plaque have on the blood flow?

Partial / total obstruction ( reduced blood flow ( ischaemia, infarction
Laminar flow disrupted ( increased platlet contact with endothelium ( thrombosis, emboli
Disruption of plaque ( thrombosis, emboli

Fibrosis and thinning of media ( aneurysm ( stasis ( thrombosis

Case 3: Ischaemic Heart Disease (Slides 04 and 05)

Questions:

1. Revise PAgenP3, Case 1.

2. Revise PAgenP7, Case 3.

3. How does myocardial infarction affect cardiac output?

Myocardial infarction causes destruction and necrosis of cardiac myosites.

Contractile dysfunction ( CO( or CO = 0.

May cause arrhythmias ( CO( 

Myocardial rupture ( CO = 0

Papillary muscle dysfunction ( incompetence, CO(
Exsystole ( Bulging of ventricular wall, dissipation of cardiac energy.

Tamponade ( CO(
4. Can a subendocardial infarct cause sudden death?

Subendocardial infarct ( disruption of conducting system ( arrhythmias ( sudden death.
5. How does myocardial infarction cause mitral incompetence?
Ischaemic dysfunction of papillary muscle, papillary muscle fibrosis and shortening, valvular incompetence.
Infarct of ventricular wall ( fibrosis ( ventricular dilation ( functional insufficiency / regurgitation.
6. How long after infarction would you expect the following complications to develop?

a) Mural thrombosis

MI ( roughening of surface of endocardium ( thrombosis 

(exact time frame not sure)

b) Ventricular wall rupture

MI ( acute inflammation ( removal of necrotic tissue by macrophages ( decreased resistance ( rupture

(usually ard 3 – 7 days after MI, after necrotic removal and before fibrosis)

c) Ventricular aneurysm
MI ( weakening of heart wall ( ballooning due to other parts of heart being normal and continuous pressure distribution

(occurs at or after 2 months after MI)

Case 4: Acute Rheumatic Fever (Slide 06)

A 23 yr old girl from the village was admitted for breathlessness.  She had a history of sore throat and fever a few weeks ago.  She denied any facial pain.
Questions:

1. List the histopathological features.

Aschoff bodies: focal but widely disseminated central area of fibrinoid necrosis.

Surrounded by Anitchow cells (plump macrophages)

· elongated, condensed chromatin with spikes

· caterpillar appearance – Longitudinal section

· owl’s eye appearance – Transverse section

Inflammatory cells containing lymphocytes and plasma cell.

Multinucleated Aschoff giant cells.
2. Which particular part of the heart is affected in this area?

Myocardium: Interstitial connective tissue between myocardial fibres.

Note: in rheumatic fever, it usually causes pancarditis, that is usually involves all 3 layers of the heart.
3. What is the aetiology of this condition?

Streptococcus pyogenes infection.

Immune mediated inflammatory disease involving a cross reaction between antistreptococcal Ab & tissue glycoproteins.
4. Would it be useful to do a Gram stain on the slide?

No.  It is a poststreptococcal inflammatory disease, occurring 3 to 5 after the infection.
5. Rheumatic fever causes pancarditis.  How would each component of the pancarditis affect cardiac function?

Pericardium 
(fibrinous and serofibrinous pericarditis, bread and butter appearance.

(usually fibrin digested with resolution of exudates in uncomplicated cases.



(complications:




usually little impairment of cardiac function

however if adhesive pericarditis occurs, it leads to diastolic problems and consoricare pericarditis results.

Myocardium
(myocarditis ( 4 chambers dilated, mural thrombosis



(complete recovery (inflammatory lesions resolve)



(granulomatous rheumatoid nodules ( damaging

Endocardium
(endocarditis, superimposed on valve



(Vegetations



(Little functional disturbance from acute c hanges.

If repeated damage, chronic rheumatic heart disease results, with

· organisation

· deforming fibrosis

· commissural fusion ( stenosis

· cusp / leaflet thickening and retraction, shortening and thickening of chordae tendinae leading regurgitation.
6. What feature of healing leads to chronic valvular lesions following acute rheumatic valvular endocarditis?

Fibrosis
7. Explain why chronically damaged rheumatic valves are prone to infective endocarditis?

Damaged heart valves are distorted ( roughened surface, leading to calcification and bacterial seeding  ( abnormal blood flow ( turbulence ( plaque formation and thrombosis
8. What is the significance of asking for history of pharyngitis and joint pain?

One third of all pharyngitis is caused by streptococcal pyogenes, and antibodies against this bacteria crossreacts with cardiac myocytes causing rheumatic fever.

Joint pain is one of the major Jones criteria for the diagnosis of acute rheumatic heart fever, the other being polyarthritis, erythema marginatum, subcutaneous nodules.
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WBC, LN, Spleen & Thymus
Case 1: Lymph node: Metastases from SCC of lung (Slide 26)

A 45 yr old Malay man complained of a swelling on the left side of his neck for 1 month.  He had coughed out fress blood several times last week.  Smoked 20 cigarettes a day since the age of 20.  Physical examination showed a painless, 2 cm diameter swelling at the left side of his neck.  There were no chest signs.  Chest X-ray revealed a left lung shadow.
Questions:

1. What is the differential diagnosis?
Differentials include

· Primary lymph node disorders

· Metastasis carcinoma

· Reactive hyperplasia

· Inflammation / infections

· Lipid storage diseases

· Endocrine diseases - hyperthyroidism
2. What sort of biopsy would you recommend?

Bronchial biopsy, fine needle aspiration of lung
Mediastinal lymph nodes biopsy

3. How would you confirm a possible infective aetiology?

Ziehl-Neelsen stain for acid fast bacilli – pink bacilli

4. List the histopathological features of the 2 conditions.

Tuberculosis:

Central caseating necrosis surrounded by a rim of epitheloid macrophages followed by a rim of lymphocytes and fibroblasts.

Langhan giant cells may be present. (nuclei of these cells are arranged in a peripheral horseshoe pattern)

Effacement of lymph node architectur.

Metastases from lung cancer:

Broad sheets/ nests of squamous epithelial cells

Presence of keratin pearls (lamellated pink stained masses)

Effacement of lymph node architecture
5. Name a simple test to ascertain the nature of the lung lesion.

Microscopic examination of a bronchial biopsy and use Z-N stain for AFB.

6. Revise PAgenP6, Case 2 (tuberculosis)

Case 2: Supraclavicular lyumphadenopathy (Demonstration Slide)

A 60 yr old Chinese woman complained of a firm, 1.5cm diameter left supraclvicular swelling and weight loss.  There were no other symptoms.
Questions:

1. What is the differential diagnosis?

Differentials include

· Primary lymph node disorders

· Metastasis carcinoma

· Reactive hyperplasia

· Inflammation / infections

· Lipid storage diseases

· Endocrine diseases – hyperthyroidism

2. What are the key histopathological features?

· glandular pattern of growth (glands with lumen)
· effacement of lymph node architecture, although there are some residual lymph node tissue
3. What is the possible primary sites from which the lesion originated?

Lung, breast, gastrointestinal, genital cancers
4. Are there any specific tumour markers that you could use to locate the primary site?

CEA (carcinoembryonic antigen): colon, pancreas, lung, stomach

AFP (alpha fetoprotein): liver, testis (nonseminomatous testicular tumours)

Case 3: Hodgekin’s Disease (Slide 28)

A 40 yr old Chinese woman complained of painless swellings on both sides of her neck with fever, night sweats and marked loss of weight over the last 1 month.  Physical examination revealed no pallor, jaundice or skin haemorrhages.  She had bilateral cervical, axillary and inguinal lymphadenopathy but no hepatosplenomegaly.

Question:
1. What is the differential diagnosis?

Differentials include

· Primary lymph node disorders

· Metastasis carcinoma

· Reactive hyperplasia

· Inflammation / infections

· Lipid storage diseases

· Endocrine diseases – hyperthyroidism

2. What lymph node would you biopsy?

· cervical, axillary, inguinal, for staging purposes which are crucial for prognosis and treatment

· Why?  What about non-Hodgkin’s disease?

· In Hodgkin’s disease ( spread is very characteristic and predictable ( spread along lymph nodes from a certain anatomic location.  Therefore biopsy of lymph node and staging is valid.  This is not the case in non-Hodgkin’s disease.
3. What other biopsies are indicated?

Spleen, liver, bone marrow

(Hodgkin’s disease: nodal ( spleen ( liver ( bone ( extranodal disease)
4. What are the characteristic histopathological features?

Reed Sternberg cells (large, binucleated, bilobed) against a background of non-malignant lymphocytes  
Complete loss of lymph node architecture

5. What pathology parameters influence the prognosis and treatment of this disease?

Staging, histological subtypes
Case 4: Cervical lymphadenopathy (Slide ??)

A 50 yr old Chinese man complained of a rapidly enlarging painless neck mass.  He had no other symptoms.   Physical examination revealed no pallor, jaundice or skin haemorrhages.  There was a 2cm diameter, large, non-tender, firm swelling on the right side of the neck.

Questions:

1. What is the differential diagnosis?

Differentials include

· Primary lymph node disorders

· Metastasis carcinoma

· Reactive hyperplasia

· Inflammation / infections

· Lipid storage diseases

· Endocrine diseases – hyperthyroidism

2. What other parts of the body would you examine before submitting the patient to a biopsy?
Other lymph nodes: axillary, inguinal

Spleen, liver – check for enlargement
3. What are the key histopathological features?

No Reed Sternberg cells.

Irregular lymphocytes with large number of mitoses

Complete effacement of lymph node architecture
4. How would you determine the T or B lymphocyte lineage of the tumour cells?

Immunophenotyping – monoclonal Ab against specific cell surface markers

e.g. CD 20 – B cells

       CD 3 – T cells
5. How aggressive do you think the lesion shown is likely to be?

These cells are small cells, indicating they are mature, non blastic hence indolent and less aggressive.
PAsysP3



Respiratory Tract
Case 1: Lungs: Bronchopneumonia (Slide 07)

 A 70 yr old bedridden man was found dead in his 1-room flat.  An autopsy was performed.
Questions:

1. What is your diagnosis?

Bronchopneumonia
2. List the main histological features.

Patchy consolidation of alveolar tissues / spaces (multinucleated, bilateral, basal, mutilobar)
Suppurative, neutrophil rich exudates fills the bronchi, bronchioles and adjacent alveolar spaces
3. What pathological process does it represent?

Acute inflammation as a result of bacterial infection of the lung parenchyma

4. What clinical manifestations might he have had?

Malaise, fever, cough with sputum

Pleuritic pain, pleuric friction pain (pleural involvement)

Focal opacities on CXR
5. Which anatomy sites of the lung are involved most severely?

Lower lobes basal part ( gravitation of exudate
6. True-false MCQs

This condition is associated with

a. Infection by Streptococcus pneumoniae




T
b. Group B Streptococcus in newborn




T
c. Weak host defence mechanisms and infection by bacterial that are commonly present in the oropharynx and nasopharynx



T
d. A higher incidence in infancy and old age




T
7. What complications might arise from this condition?

Local: 

Abscess



Pleural empyema



Organisation (fibrosis)



Bronchiectasis
Systemic:
bacteremic dissemination (pyemia)
8. What may be the cause of death?

Endocarditis

Empyema, meningitis, pericarditis

Case 2: Lung: Abscess (Slide 10)

A 60 yr old alcoholic with poor dentition presented with cough productive of copious purulent sputum and fever.

Questions:
1. What is your diagnosis?

Lung abscess
2. List the key histopathological features.

Suppurative destruction of lung parenchyma

Central area of cavitation filled with pus (neutrophils, necrotic tissues, inflammatory exudates: fluid component)
3. What is the characteristic radiologic finding on chest X-ray?

Air fluid levels in cavities

Anaerobic abscesses are located in dependent, poorly ventilated and poorly drained bronchopulmonary segments (lower lobes)
4. What are the routes and possible pathogenic mechanism for this type of lung lesions?

Aspiration of infective material

· Oral cavity

· Gastric contents

Post infection (post-penumonia)
Septic embolism: haematogenous spread

· Bacterial endocarditis

· Thrombophlebitis

Obstruction ( secondary infection (obstruction brought abt by neoplasm, foreign material)

Others

· Direct penetrating injury

· Spread of infection from neighbouring organs

· Haematogenous seeding of pyogenic bacteria

Primary cryptogenic
5. Cite some complications that may result.

Extension of infection into pleural cavity (empyema)

Purulent pericarditis

Haemorrhage

Septi emboli

· Brain abscess

· Meningitis

Reactive secondary amyloidosis (rarely)

Note: Pulmonary abscesses are usually single and usually occur at the right lung because the right bronchus is more vertical.  Abscesses caused by bronchiectasis and also pneumonia are frequently multifocal.

6. Revise PAgenP5, Case 2.
Case 3: Lung: Fibrocaseous Tuberculosis (Slide 09)

A 45 yr old woman complained of weight loss, fatigue, fever and night sweats for several months.  She coughed out blood recently.

Questions:

1. What is your diagnosis?

Pulmonary tuberculosis
2. What are the main histological features?

Fibrocaseous tuberculosis, late tubercle

· Central area of caseous necrosis

· Surrounded by thick fibrous wall (collagen deposition from fibroblasts)

· Giant cells are hardly visible

· Dystrophic calcification of caseous necrotic centre and fibrotic tissue ( stain blue

Early tubercle

· Central area of caseous necrosis

· Epitheloid cells / histiocytes (pale)

· Giant cells (Langhans’) ( nuclei arranged in a horse shoe shape
· Lymphocytic collar

· fibroblast

3. What are the 2 key pathological features in this condition that cause much morbidity and mortality?

Caseous necrosis: destruction of lung tissue

Fibrosis, scarring
4. Relate the haemoptysis to the pathology.

· Erosion of a full patent vessel in the wall of a cavity

· Rupture of a dilated vessel in a cavity (Rasmussen’s aneurysm)

· Aspergilloma formation in an old cavity

(Aspergilloma: the most common kind of fungus ball formed by colonisation of aspergillus in a bronchus or lung cavity)
5. What is the pathogenic mechanism for the necrosis?

· CD8+ suppressor T cells lyse macrophages infected with mycobacterium through a Fas-independent & granule dependent reaction

· CD8-4- (double negative) T cells lyse macrophages through a Fas-dependent reaction

· Direct toxicity of mycobacteria to macrophages
6. What is the preferred site for the lesions?  Why?

Apical parts of the upper lobes (superior segments of lower lobes)

· High oxygen tension favours mycobacterial growth (obligate aerobes)
7. How would you confirm your diagnosis?

Smear of sputum sample / biopsy specimen

· Acid fast bacilli microscopy using Ziehl-Neelson stain

· Positive red coloured bacilli should be seen if sample is positive
8. Revise PAgenP3, Case 4

9. Where do you find non-caseating granulomas?

Sarcoidosis
Case 4: Lung: Small cell carcinoma (Slide 12)

A 50 yr old smoker for the past 30 years complained of weight loss, malaise and chronic cough.  Chest X-ray revealed a right lower lobe mass for which he had an open lung biopsy.

Questions:

1. What is your diagnosis?

Small cell carcinoma
2. What are the common histological features?

Small round oval cells, darkly stained, lymphocytic like cells

Tightly packed, little cytoplasm, large number of mitoses

The cells grow in clusters that exhibit neither glandular nor squamous organisation
3. What are the important histological types of lung carcinoma?

Small cell carcinoma

Squamous cell carcinoma

Adenocarcinoma

Undifferentiated large cell carcinoma
4. Is surgical resection an option in this case?  Why?  Could it be an option if it were a different histological type?

No.  Wide metastasis at the moment of diagnosis.  Yes
5. This patient may have some endocrinological manifestation.  Why?  Name some of them.

Due to ectopic hormone production

ACTH
(
Cushing syndrome, hypokalemia

ADH 
(
hyponatremia
6. Name 2 other ways of obtaining tissue confirmation from this man.

Fine needle aspiration

Bronchial washing

Transbronchial biopsy

Node biopsy – mediastinoscopy

Case 5: Revise PAgenP4, Case 2 (Bronchus:Squamous metaplasia)

Case 6: Revise PAgenP8, Case 1 (Lung: Chronic venous congestion / oedema)
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GIT
Case 1: Candidiasis (Slide 13)

A 52yr old man presented with diffuse burning feeling in the upper aspect of the abdomen for the last 3 months.  He suffers from long standing form of glomerulonephritis and has been treated by steroids.  There was no weight loss.  On examination, the only abnormality was the presence of some whitish plaques on the oral mucosa.

Questions:

1. Why is this section abnormal?  Describe abnormal histological features.
A layer of thrush seen on top of the mucosal layer.  Presence of inflammatory cells beneath the epithelium signifies ongoing acute inflammation.  Some cell debris is also seen at the surface.
2. What is the diagnosis?  Which histological special stain would you want to confirm the diagnosis?

Oral candidiasis.  The methenamine silver stain can be used.
3. What has predisposed the patient to such infection?  What other conditions can predispose patient to the same disease?

Treatment of glomerulonephritis with corticosteroid therapy depressed the immune system of this patient and predisposed him to this disease.  Other conditions include treatment with antibiotics, HIV, cellular immunodeficiency.
4. What are the oral mucosal lesions most likely to be?

Leukoplakia
5. What other organs can be affected?

Oesophagus, vagina, skin, kidney, bladder, heart, muscle, bone joints
Case 2: Right Iliac fossa pain with fever


Appendix: acute appendicitis (R) (Slide 17)

A 10 yr old girl was admitted to the emergency service at NUH with a 3 day history of right iliac fossa pain associated with fever.  She was nauseous and vomited several times.  Examination revealed severe abdominal tenderness.  On auscultation, the medical officer could hear no bowel sounds.  The girl was taken to the operation theatre and a resection was carried out.

Questions:

1. Which is the organ in the section?

Appendix

2. Why is this section abnormal?  Describe abnormal histological features.

· ulceration of the mucosa with purulent exudates entering the lumen

· destruction of the original mucous glands

· large numbers of neutrophils within the submucosa and mucosa

· smooth muscle fibres are separated by inflammatory oedema, severe inflammation can result in extensive necrosis of the muscle layer

3. True-False MCQs:

a. The main cause of this condition is obstruction


T
b. This condition carries a death risk



T
c. The main cause of this condition is the release of interleukins and the TNF secondary to bacterial infection.




T
d. All the above are true





T
4. Revise PAgenP5, Case 1.

Case 3: Epigastric pain and weight loss


Stomach: Adenocarcinoma, diffuse type (Slide 16)
A 66 yr old man went to his GP for his bi-annual health check.  He complained of a feeling of discomfort and mild epigastric pain after occasional nauseous feeling in the last month.  He has lost 7 kg over 2 months.  An endoscopic examination was carried out with multiple gastric biopsies, following which a gasterectomy was performed.

Questions:

1. Why is this section abnormal?  Describe abnormal histological features.

· tumour cells form a diffuse sheet infiltrating between bundles of smooth muscle

· tumour is seen to consist of signet ring cells because the cytoplasm is occupied by a mucin filled vacuole pushing the nucleus to the periphery of the cell
· there is a high degree of cellular pleomorphism in this poorly differentiated adenocarcinoma

2. True/False

These are factors that predispose to this condition:

a. A diet rich in beta-carotene



F
b. H. pylori





T
c. S. aureus





F
d. EBV






F
e. Diet rich in smoked and salted food


T
f. Intestinal metaplasia




T
g. Gastric atrophy





T
h. Menetrier’s disease




F
i. Women with blood group O



F
j. Being a member of Napolean Bonaparte’s family
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Liver, Biliary Tract and Pancreas

Case 1: Liver: Chronic Venous Congestion (Slide 20)

A 40 yr old woman who had been suffering from chronic rheumatic valvular disease since adolescence developed progressive breathlessness before she died.  An autopsy revealed amongst other findings an enlarged congested liver.
Questions:

1. What is the most likely cause of death?

Congestive heart failure

Left heart failure ( pulmonary oedema ( breathlessness

Right heart failure ( congested liver
2. What are the main histological features in the liver?

Centrilobular necrosis of hepatocytes ( loss of nuclei

Suffusion of blood in sinusoids,
Viable periportal hepatocytes, with varying degree of fatty change
3. True or False MCQs:

a) Pressure necrosis from distended central veins and sinusoids is the major causal factor.








F
b) Congestive heart failure is the most common cause.



T
c) Its gross appearance is identical to that of nutmeg toxicity (“nutmeg liver”).
T
d) In chronic cases, it frequently produces micronodular cirrhosis.

F
e) It is frequently a consequence of portal vein thrombosis.


F
4. Revise PAgenP8, Case 2.

Case 2: Liver: Cirrhosis (Slide 22)

A 60-yr-old Indian man had a long history of chronic liver disease.  He presented with jaundice and a massive bout of gastrointestinal bleeding before he died.

Questions:

1. What is the morphologic diagnosis shown?
Cirrhosis
2. List the diagnostic histological features.

Diffuse fibrosis of whole liver

Bridging fibrous septa replacing multiple adjacent lobules

Regenerating parenchymal nodules

Disruption of architecture of entire liver
3. State 2 common possible aetiologies for this type of liver condition.

Alcohol (chronic consumption)

Billiary disease: cholestasis
4. How can these 2 aetiologies be diagnosed on histological sections?

Alcoholic cirrhosis ( Fatty change, Mallory bodies (eosinophilic cytoplasmic inclusions formed by condensation of intermediate filaments)

Secondary Biliary cirrhosis ( Marked cholestasis, bile lakes, feathery degeneration of hepatocytes (foamy cytoplasm due to accumulation of bile pigments in cytoplasm), proliferation of bile ducts
5. Correlate the morphologic findings to the functional derangements.

Nodular regeneration
· compression of blood vessels

· hepatocellular insufficiency – decreased perfusion

· portal hypertension

Diffuse fibrosis, bridging fibrous septa

· portal systemic shunt

· hepatocellular insufficiency

· impaired exchange

· absorption, metabolism

· removal of toxins, xenobiotics, hormones

· secretion ( hypoalbuminaemia

· biliary secretion impaired ( jaundice

· portal hypertension
· ascites

· hepatic encephalopathy
6. State the final causes of death.

Hepatocelluar insufficiency  ( hepatic failure

Complications of portal hypertension e.g. bleeding varices, hepatocellular carcinoma
7. Revise PAgenP7, Case 4.

Case 3: Liver: Primary Hepatocellular Carcinoma (Slide 23)

A 70-yr-old man who had been losing much weight lately was found to have an 8 cm diameter space-occupying lesion in the right lobe of his liver.

Questions:

1. Name some causes of space-occupying lesions in the liver.

Cavernous hemangiomas
Actinomycosis

Liver abscess

Primary carcinoma (hepatocellular, cholangiocarcinoma)

Metastatic carcinoma
2. What is your diagnosis in this case?

Primary hepatocellular carcinoma
3. What associated liver conditions are likely to be present?

cirrhosis

4. What pre-operative blood tests would have been done for the following purposes and why?

a) Diagnosis

Alpha fetoprotein level (commonly in xs of 400ng/ml in patients with hepatocellular carcinoma)
b) Assessment of fitness for major surgery

ALT, AST, GGT levels

Coagulation time e.g. PT, PTT
5. List the diagnostic histological features.

Trabeculated (thickness > 1 cell thick)

Presence of sinusoids (lined by normal endothelial cells)

Eosinophilic cytoplasm, hyperchromatic nuclei with prominent nucleoli

Large number of mitoses

Increased nuclear to cytoplasmic ratio

Bile production
6. What pathological (gorss and microscopic) parameters have prognostic implications?

Staging

· T (size of primary tumour)

· N (nodal involvement)
· M (metastases)

Cirrhosis

Number of tumours
7. True / False MCQs:

The following are characteristic of this condition:

a) Bile production





T
b) Alpha-fetoprotein production



T
c) Tumour embolisation to the lung



T
d) Intraperitoneal haemorrhage




T
e) Mucin production





F
Case 4: Liver: Adenocarcinoma.  Consistent with metastases from a colonic primary (Demonstration)

A 57-yr-old woman had LFTs done on review, 3 months after resection of a colonic carcinoma.  Results: Bilirubin, ALT, AST, total protein and albumin were normal.  GGT 154 U/L (<50). ALP 125 U/L (30/120)
Questions:

1. What is the likely diagnosis?

Cholestatic liver pathology ( secondary carcinoma
2. What other possible differential diagnoses need to be ruled out?

Bone diseases
3. Explain why there is elevation in the ALP and GGT but no increase in bilirubin level.

ALP(
alkaline phosphatase

· tumour metastasise and compress on intrahepatic bile duct

· obstruction leading to increased ALP levels

· ALP is found in sinusoidal surface of hepatocyte and microvilli of bile canaliculi and bile duct

GLT(
indicates liver cell pathology

Bilirubin normal (
larger bile ducts are not obstructed
4. What investigations can be done to confirm your suspicion?

Exploratory laparatomy with liver biopsy
A laparotomy was performed.  A wedge lever biopsy was taken.

5. List the diagnostic histological features.

Presence of malignant glandular invading the normal hepatic parenchyma.  Epithelium of glands show typical characteristics of malignancy.
6. How can you differentiate histologically between a primary and secondary tumour of this histolgical type in the liver?

Hepatocellular carcinoma does not present in a glandular pattern.  Moreover, hepatocellular carcinoma frequently presents with a background of cirrhosis, a feature often absent in metastatic tumours of the liver.
Case 5: Revise PAgenP2, Case 1: Liver: Fatty change

Case 6: Revise PAgenP4, Case 4: Liver: Haemangioma

Case 7: Revise PAgenP3, Case 3: Pancreas: Acute haemorrhagic pancreatitis with fat necrosis.
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Urinary Systme

Case 1: Acute Pyelonephritis (Slide 32)

A 36 yr old female presented with fever (40 degrees Celsius), chills and rigors for 2 days.  She had urinary frequency with burning sensation and the urine appeared cloudy.  Mild left costovertebral tenderness was elicited.

Questions:

1. What is the most likely pathological process based on the clinical evidence?

Bacteria infection
2. List the key histopathological features in the slide.

Patchy, interstitial suppurative inflammation with focal necrosis
3. Account for the naked eye appearance in the slide.

Aggregation of lymphocytes produces the naked eye appearance
4. What simple test can be performed in the GP’s clinic and what are your expected findings?

Leukocyte esterase dipstick to test for pyuria.  Findings should be positive.

5. What is the next investigation the GP should ask for and why?

Quantitative urine culture to confirm the suspicion and antimicrobial susceptibility testing so that a proper treatment regime can be planned
6. What is the gross appearance of the kidney?

Kidney is enlarged, with depressions due to fibrosis.  Abscesses may be present.

7. What is the relationship of the renal lesion to the symptoms of frequency and burning sensation?

Left costovertebral pain ( referred pain

Symptoms of frequency and burning sensation are due to infection of bladder and urethra, causing irritation to these structures.  Note: it is not clear here whether the infection originated from the kidney and spread to the bladder or whether it started from the distal structures and gradually involved the kidney due to ascending infection.
8. Do you expect any long term sequelae?

No.  In uncomplicated pyelonephritis, treatment ordinarily results in complete resolution of symptoms.
Case 2: Chronic Renal Failure (Slide 31)

A 54 yr old male succumbed to chronic renal failure.  He had a long history of hypertension.  An autopsy was performed.

Questions:

1. What is chronic renal failure?

Chronic renal failure is the end result of all chronic renal diseases characteristic of prolonged uremia.  There is also chronic electrolyte disturbances.
2. What is the gross appearance of his kidneys?

Kidney appears small, surface shows fine granularity (grain leather appearance)
3. What are some causes of end-stage kidney (nephrosclerosis)?

Prolonged hypertension, diabetes mellitus
4. What are the histological features of the kidney with respect to the 

a. Topographical zone most involved

b. Structures damaged

c. Appearance of the renal subcapsular surface

d. Various causes of end stage kidneys

5. Relate the structural abnormalities to the renal dysfunction.
Destruction of the glomerulus results in insufficient glomerular filtration, resulting in progressive retention of nitrogenous metabolites, hence increased serum creatinine and increased blood urea nitrogen level.  Failure of tubular function produces widespread abnormalities in biochemical homeostasis, including salt and water retention, metabolic acidosis, and other electrolyte imbalances, particularly hyperkalemia.
Case 3: Revise PAgenP2, Case 2 Kidney: Acute tubular necrosis

Case 4: Revise PAgenP8, Case 5 Kidney: Infarct
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Breast
Case 1: Solitary Breast Lump (Slide 33)

A 30 yr old woman felt a 1.5cm diameter painless, firm, mobile nodule in her breast.

Questions:

1. What are differential diagnoses in order of likelihood in this young woman?
Fibrocystic changes

Tumours 

(
benign
(fibroadenoma (leiomyoma, rhabdomyoma mimics benign too)

(
malignant
(breast carcinoma (unlikely, fixation to underlying chest wall)
2. What are the pathological features (macroscopic, microscopic) that make this a benign tumour?

Macroscopic: 
well circumscribed, mobile
Microscopic:
fibrous capsule



Maintenance of lobucentric structure – no invasion

Glandular cystic spaces lined by epithelium, surrounded by loose cellular, myxomatous stroma

No pleomorphic nuclei, mitoses

Compressed ducts regularly spaced
3. Name the histological features of this lesion.

Fibro (

loose cellular fibrous tissue

Adenoma (
glandular tissue lined by mammary duct, may be hyperplastic
4. What are the methods available for obtaining samples for tissue confirmation (i.e. histological diagnosis)
Fine needle aspiration
5. What is the corresponding imaging appearance (mammogram, ultrasound)?

Will circumscribed density, more dense than surrounding tissue

No calcification

No / minimal distortion

(compare with ‘stellate’ mammogram)

Note: for cancerous breast lesions, pleomorphic calcification ( bad prognosis
6. What is the treatment of choice?

Surgical excision
7. What is the risk of 

a. Recurrence? 
??
b. Malignancy?
Associated with a small increase in risk of breast cancer
Case 2: Lumpy breast (Slide 35)

A 40 yr old woman noted a vague mass in each breast, associated with tenderness premenstrually.  Palpation revealed ill-defined nodularity which was more marked in the outer left quadrant of the breast.  This area was biopsied.

Questions:

1. What is the most likely clinical diagnosis?

Breast carcinoma

· positive family history

· marked lesion in upper outer quadrant of the breast
2. Why was the UOQ chosen for the biopsy?

Most common site for breast carcinoma (50%)

(
confirm or exclude the diagnosis of breast carcinoma
3. What are the key histological features?

Cyst formation

· Double layer of lining cells (cuboidal epithelium, myoepithelium, hyperplastic)

· Atrophy of lining cells due to compression

· Apocrine metaplasia

· Large, polygonal cells

· Eosinophilic, granular cytoplasm

· Small, round, deeply chromatic nuclei

· Apical buds

· Macrophages may be present in cysts

Fibrosis of stroma

Adenosis

· Increase number of acini per Ibule

· Gland lumen not distorted but enlarged
4. What are the important histological features that increase risk for malignancy?

Epithelial hyperplasia or atypia
Sclerosing adenosis

Small duct papillomas
5. What is the relationship to 

a. Menstrual cycle

Absolute or relative excess of oestrogen

Exaggerated response of breast tissue to hormonal stimulus

( fibrocystic changes

b. Oral contraceptives

Supply balance source of oestrogen and progesterone

(lower risk of fibrocystic changes
c. Family history of breast cancer?

(increased risk of breast cancer

Case 3: Breast cancer (Slide 34)

A 55 yr old postmenopausal woman was found to have a 2.5cm diameter hard, irregular, non-mobile mass in the right breast.

Questions:

1. What are differential diagnoses?

Breast carcinoma

Fibroadenoma (unlikely because it is regular and mobile)

Fibrocystic change
2. What other findings on physical examination would help you narrow down your differentials to the most likely diagnosis?

Dimpling and retraction of skin ( peau d’orange

Retraction of nipple
3. List the histological features for calling this a

a. Malignant tumour

· loss of lobulocentric architecture

· invasion into stroma

· sheets, solid nests of pleomorphic cells

· pleomorphic, hyperchromatic nuclei

· mitotic figures

· one cell type, no myoepithelial cells

b. of ductal origin?

· Some malignant cells form ductal structures

4. List the 2 commonest histological types of breast cancer?

Ductal carcinoma (79%)

Lobular carcinoma (10%)

5. List the histological parameters of prognostic value.
Histological subtype (tubular and colloid carcinomas have an exceptionally good prognosis)

Tumour grad (>80% with grade I tumour survive for 16 yrs, compared with <60% in grade II and III)

Evidence of local or vascular invasion (presence of invasion signals metastases)
6. What is the clinical significance of immunohistochemical demonstration of hormone receptors in the tumour cells?

Slightly better prognosis

Respond to hormonal therapy

(
oestrogen receptor antagonist – tamoxifen 
7. Name the lymph nodes commonly affected by this cancer?

· Axillary

· Internal thoracic

· supraclavicular
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Female Reproductive System

Case 1: Routine PAP smear (Slide 36)

A 35 yr old woman who had history of multiple sex partners in the past was found on routine gynaecological check up to have an abnormal PAP smear.  She was other wise asymptomatic.  Biopsy of the cervix was performed.

Questions:

1. What is CIN and how is it classified?

CIN (
Cervical intraepithelial neoplasia

Classified into CIN I, II, III based on the level of dysplasia of the cervical epithelium

CIN I
(
mild dysplasia

CIN II
(
moderate dysplasia
CIN III
(
severe dysplasia / carcinoma in situ
2. Describe the key histological features of the biopsy which shows CIN III.

Atypical cells in entire thickness of cervical epithelium

· increased nucleocytoplasmic ratio
· hyperchromatic nuclei

· variation in nuclear size

· increased abnormal mitoses

· loss of polarity

Loss of surface maturation / differentiation

Basement membrane intact

No invasion of epithelial cells into the stroma
3. How do you distinguish CIN III from invasive squamous cell carcinoma of the cervix histologically?

CIN 
(
basement membrane intact and no invasion into the stroma

SCC
(
basement membrane breached, malignant epithelial cells found in stroma
4. Try describing the cytological findings in the abnormal PAP smear by extrapolating from your observation of the cervical biopsy.

Pleomorphic cells with high nucleocytoplasmic ratio

Total lack of surface differentiation as the exfoliated cells originated from surface epithelium
5. What does “PAP” stand for?  Is PAP smear equivalent to cervical smear?

PAP (
Papanicolaou, yes
6. What is the significance of the social history?

The history of first intercourse of an early age, multiple sex partners, high risk male sex partners are all associated with increased risk for cervical cancer and precancerous dysplasia
7. How do cases of CIN usually present?

Generally asymptomatic, shedding of abnormal cells from the cervix is usually detected by routine PAP smear
Case 2: Post coital bleeding and vaginal discharge 

A 50 yr old woman noticed post coital bleeding 6 months ago.  She now has intermittent spotting and vaginal discharge.  An ulcerated exophytic growth was seen in the cervix.  A PAP smear was taken followed bydefinitive surgery.
1. What are the key histological features that indicate 

a. Malignancy

Sheets, nests of atypical cells invading into the subepithelial stroma, basement membrane is breached
b. Squamous differentiation

Keratin pearls, sheets of atypical cells with pink cytoplasm

2. How does this lesion differ from CIN III?

Invasion of subepithelial stroma

Basement membrane breached
3. What do you expect to see in the cervical cytology smear?

Atypical cells with high nucleocytoplasmic ratio, similar to that seen in CIN III.
4. Account for the presenting complaints.

Ulceration and necrosis of exophytic tumour

Carcinoma erodes into patent blood vessels, accounting for post coital bleeding
Case 3: Heavy Periods (Slide 38)
A 45 yr old woman complains of heavy periods associated with pelvic pain during menstruation for the past 8 months.

Questions:

1. What are differential diagnoses?

Anovulatory cyle

Irregular shedding

Organic lesions 
(
polysps, adenomyosis, hyperplasia, carcinoma
2. Describe the histological features of this condition.

Islands of endometrial tissue (glandular and stromal components) within the myometrium, separated from the endometrium
3. How do you distinguish it from endometrial adenocarcinoma invading the myometrium?

Adenomyosis

· presence of both glandular and stromal components

· benign, well-differentiated glands

Adenocarcinoma of endometrium

· presence of glandular component only

· no stroma

· glands are malignant, lined by stratified columnar epithelium
4. Why should there be heavy menstrual flow?

Nests of endometrial tissue within myometrium are sometimes subjected to hormonal influence, resulting in endometrial shedding during menstruation.
5. What is the relationship of the condition to hormones?

The endometrial tissues are sometimes responsive to ovarian hormones and undergo cyclic changes and menstruation (basal type of endometrial tissue are not responsive to ovarian hormone)
6. What is endometriosis?

Endometriosis is the presence of endometrial tissues (gland and stroma) in abnormal locations outside the uterus
Case 4: Another case of heavy periods (Slide 40)
A 45 yr old woman complained of excessive menstrual bleeding.  The uterus was bulky.  The endometrium was noted to be thickened on hysteroscopy.

Questions:

1. What are differential diagnoses?

Organic lesions
· adenomyosis

· endometrial hyperplasia

· endometrial carcinoma
2. Describe the histological features.

Simple / mild / cystic hyperplasia

Cystically dilated endometrial glands

Thickened endometrial lining ( multilayered epithelium due to proliferation

Outpouching and infoldings of glands

Increased stroma between glands ( stromal proliferation
3. How do you distinguish it from endometrial adenocarcinoma invading the myometrium histologically?

Endometrial hyperplasia

· no cytological atypia

· glands with regular contour

· no invasion into myometrium

Adenocarcinoma

· cytological atypia

· malignant stratified columnar epithelium

· invasion into myometrium
4. What is the relationship between endometrial hyperplasia and adenocarcinoma?

Endometrial hyperplasia may progress through a spectrum of atypical changes to endometrial adenocarcinoma.  Higher risk with increasing levels of atypia
5. What is the relationship between these 2 conditions and hormones?

Both endometrial hyperplasia and adenocarcinoma are associated with excessive ovarian hormones, abnormal, prolonged stimulation by oestrogen leads to hyperplasia and eventually adenocarcinoma
6. Account for the heavy menstrual flow.

Endometrial hyperplasia ( increased endometrial thickness ( increased menstrual shedding ( heavy menstrual flow
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Thyroid

Case 1: Thyroid – Graves Disease (slide 42)
Observation: Presence of irregularly sized and shaped follicles.  Some follicles contain colloid, others don’t.  The colloid has scalloped edges.  Diffuse hyperplasia of thyroid parenchyma, no cellular atypia.

A 42 yr old female.  Signs and symptoms of hyperthyroidism, who failed conservative management.  Surgical intervention revealed a diffusely enlarged gland, no nodularity.

Questions:

1. Why is this section abnormal?  Describe the abnormal histological features.

The gland is diffusely enlarged (symmetrical)

Hyperplastic acinar cells are tall, columnar and have large nuclei reflecting a high degree fo metabolic activity

Crowding of acinar cells produce papillary structures which protrude into the lumen

Colloid appears scalloped due to active thyroxine secretion
2. T/F.  The histological hallmark of this disease is:
a. Inflammation

F
b. Hyperplasia

T
c. Neoplasia

F
d. None of the above
F
The pathogenesis of this disease is supposed to be:

a. Infective




F
b. Autoimmune with IgA against TRH receptor
F
c. Drug-related




F
d. Autoimmune with IgG against TSH receptor
T
Case 2: Hashimoto’s Thyroiditis (Slide 43)
Observation: Presence of multiple lymphoid follicles with germinal centres.  The inflammatory mononuclear cells are infiltrating / percolating the remaining thyroid parenchyma.

A 42 yr old female.  Signs and symptoms of hyperthyroidism, 2.5cm lesion detected and surgically removed.  Asymmetric thyroid gland enlargement.  Paler-than-normal tissue.
Questions:

1. Why is this section abnormal?  Describe the abnormal histological features.

The gland is diffusely enlarged

Thyroid follicles are infiltrated by lymphocytes and plasma cells

Presence of remnant follicles with not much colloid within them

Lymphoid follicles with germinal centres may be seen.

Thyroid follicles are lined on many areas by epithelial cells with abundant eosinophilic, granular cytoplasm, termed Hurthle cells
2. T/F.  The histological hallmark of this disease is:

a. Inflammation


T
b. Hyperplasia


F
c. Neoplasia


F
d. None of the above

F
e. Some are associated with SLE
T
f. The nodule identified (containing lymphoid follicle) could be developing lymphoma


T
g. E and F are both false

F
h. E and F are both true

T
Case 3: Follicular adenoma in thyroid (Slide 44)
Observation: well circumscribed, encapsulated lesion containing many, many thyroid follicles of differing sizes (normo-, macro-, micro-follicles)

Benign-looking cells (the cells looks like that of normal thyroid tissue)
A well-circumscribed brownish fleshy mass was seen in surgical removal of the thyroid.  The rest of the gland was normal.
Questions:

1. Why is this section abnormal?  Describe the abnormal histological features.

Circumscribed nodule lying within normal thyroid tissue

Capsulated with a lot of follicles containing colloid, some colloid more eosinophilic than the rest

Follicles are of varying sizes

Benign looking acinar cells (normal nuclei)
2. T/F.  The histological hallmark of this disease is:

a. Inflammation

F
b. Hyperplasia

F
c. Neoplasia

T
d. None of the above
F
The disease is supposed to be:

e. Associated with SLE





F
f. Autoimmune with IgA against TRH receptor


F
g. Associated with somatic mutation related to cAMP cascade

T
h. None of the above





F
Case 4: Papillary carcinoma of the thyroid (Slide 45)
Observation: poorly circumscribed lesion.  Some remnant normal thyroid tissue.  Hyperchromatic cellular lesion.  Cells are not arranged in follicular pattern but in trabeculated and papillary growth patterns.  Cellular atypia, prominent nucleoli, “open-nuclei: i.e. with central chromatin clearing, presence of ‘nuclear grooves’ – coffee bean appearance.  Pseudo-inclusion bodies.  Fibrotic changes seen.  Calcified loci may be seen.

Questions:

1. Why is this section abnormal?  Describe the abnormal histological features.

Nuclei of papillary carcinoma cells contain finely dispersed chromatin, which imparts an optically clear or empty appearance, giving the designation ground glass nuclei

Eosinophilic intranuclear inclusions or grooves representing invaginations of cytoplasm are present. (coffee bean appearance)

Concentrically calcified structures termed psammomma bodies are often present (pathognomonic!!)

Tumour forms complex papillary structures.
2. T/F.  The histological hallmark of this disease is:

a. Inflammation

F
b. Hyperplasia

F
c. Neoplasia

T
d. None of the above
F
In this disease,

e. Prognosis is very poor






F
f. There is clear female predominance




T
g. Frequently multicentric






T
h. Most common category of thyroid cancer




T
i. Cervical lymph node metastases are often common presenting complaints
T
j. High risk of developing lymphoma




F
