
Week 2 USMEL questions notes 

The mean red cell volume (MCV) is increased in hypo- and decreased in hyperthyroidism (In hypo细胞新陈代谢小所以变大，in 

hyper细胞新陈代谢大体积就减小了). 

Phencyclidine = angel dust, is a recreational dissociative drug. Formerly used as an anesthetic agent, PCP exhibits both 

hallucinogenic and neurotoxic effects� nystagmus and hypersalivation, euphoric,disoriented 

DM� hypoaldosteronism (type IV RTA) (is it become negative feedback of hypertension?)� hyperkalemia  

Angiomas are benign tumors derived from cells of the vascular (Hemangiomas e.g. due to hypoxia coupled with increased circulating 

estrogen) or lymphatic vessel (Lymphangiomas ). Angiomas are a frequent occurrence as px age, but they might be an indicator of 

systemic problems such as liver disease (↑estrogen). They are not commonly associated with malignancy.  

Glomus body = glomus apparatus is a component of the dermis layer of the skin, involved in body temperature regulation. The 

glomus body consists of an arterio-venous shunt surrounded by a capsule of connective tissue. 

Prostate cancer (unknown mechanism) as well as its treatment (estrogenic effects) may cause DVT & pulmonary embolism (PE) � 

therefore do PSA to rule out cancer if DVT. 

Lymphoproliferative and myeloproliferative diseases cause DVT simply because vessels are crowded with blood cells. 

Chromogranin A is elevated in pheochromocytomas, pancreas and prostate cancer & carcinoid syndrome (chromaffin-noid…?) 

Pancreastatin inhibits (1) Chromogranin A and Parathyroid Hormone release (to ↓Ca以减少 Pancrease的激活) (2) Pancreastatin 

also inhibits release of Somatostatin upon glucose stimulation. 

Boil = furuncle (inflamed hair follicle) 

leflunomide's (inhibiting dihydroorotate 

dehydrogenase, an enzyme involved in de novo 

pyrimidine synthesis� Tx for RA) myelosuppression 

effects causes aplastic anemia 

Congestive heart failure causes ↑RBC� ↓ESR 

Anemia could cause ↑ ESR due to less negative 

charge (as opposed to Polycythemia) 

Sickle and Spherocytosis cause ↓ESR because they have smaller surface (smaller particles have more surface negative charge?) 

The normal range for ESR is 0-10mm. With increasing age after 50 years, Females tend to have a slightly higher ESR, and 

menstruation and pregnancy can cause temporary elevations (due to estrogen). 

Volume Distribution is increased in liver and kidney failure as they cause edema (fluid retention). VD is decreased in dehydration, 

septic shock. 

Drug t1/2= ln2*VD/Clearance� pregnancy increases body weight and VD � increased half time. 

 

Guanine (purine) Adenine (purine) Cytosine (pyrimidine) Thymine (pyrimidine) 

guanine nucleoside = guanosine Adenosine Cytidine Thymidine 

GMP Adenylate = AMP CMP TMP 

Acute Hep B Tx: lamivudine which is an analogue of cytidine. It inhibits both types (1 and 2) of HIV reverse transcriptase and also the 

reverse transcriptase of hepatitis B. 

Chronic Hep B Tx: peginterferon alfa 2a/entecavir (a guanine analogue, nucleotide reverse transcription)/tenofovir (NRT-

I)/lamivudine (NRT-I) 

Hep B vaccination: 3 doses with first interval 1 month, the second 3 months. 

Totipotency is the ability of a single cell to produce all the differentiated cells, including extraembryonic tissues. E.g. fertilized egg 

(zygote) and up to the point of 16 cell stage (morula is still totipotent) before dividing into inter and outer cell mass. 



Pluripotency from inner mass, can to differentiate into endoderm (GI+ lungs), mesoderm (muscle, bone, blood/lymph, urogenital), 

and ectoderm (epidermal tissues and nervous system). Pluripotent stem cells can give rise to any fetal or adult cell type. However, 

alone they cannot develop into a fetal or adult on its own because they cannot make extraembryonic tissue, such as the placenta. 

iPS cells (Induced pluripotent stem cells) are artificially derived from a non-pluripotent adult somatic cell, by inducing a "forced" 

expression of certain genes. However, they are highly tumorigenic 

Multipotent progenitor cells can give rise to cells of multiple but a limited number of lineages. e.g. hematopoietic cell 

Oligopotency progenitor cells are more differentiated then MPC. E.g. lymphoid or myeloid stem cells 

Unipotent cell can only differentiate into one type of tissue/cell type. E.g. basal layer of skin cells. This cell has a unique property: 

self-renewal. This property distinguishes it from most other terminally differentiated non-stem cells. Without self-renew after a few 

circles of division terminally differentiated cells will become senescent and die. Hepatocyte can self-renew therefore they are 

unipotent cells� they have good regeneration ability. 

Spermatoceles typically arise from the caput (head) of the epididymis, located on the superior aspect of the testicle. Conversely, 

hydroceles are fluid collections that cover the anterior and lateral surfaces the testicle. A varicocele is a dilated plexus of veins along 

the spermatic cord. 

Epididymal cysts are often grouped with spermatoceles, and the two may be impossible to differentiate based on gross anatomy. In 

contrast to the epididymal cyst (no sperm), spermatocele fluid typically contains sperm. 

Methotrexate (used in chemo) competitively inhibits dihydrofolate reductase (DHFR), an enzyme that participates in the 

tetrahydrofolate synthesis. For the treatment of rheumatoid arthritis, however, patients should supplement with folate. Because in 

these cases, inhibition of DHFR is not the main mechanism for treating RA, but rather the inhibition of purine metabolism, leading to 

accumulation of adenosine� inhibition of T cell activation. 

Post-infectious glomerulonephritis Treatment is supportive, and the disease generally resolves in 2–4 weeks. 

Females can very rarely get X-linked recessive diseases. When this happens they are called 'manifesting heterozygotes'.This is due to 

the random inactivation of one X chromosome, with the normal one being inactivated. They still have some normal X chromosome 

activated in some other cells which leads to a milder form of diseases than it is in males. 

Giant cell pneumonia caused by complication of measles or varicella zoster 

 

Mycobacterium avium is not a fungus therefore does not stain with Gomori's Methenamine Silver. Plus mycobacterial infection 

occurs in the later stages of AIDS not in immunocompetent px. 

C. neoformans, causes a lung fungal infection in immunocompromised or brain abscess in AIDS patient. 

Histoplasmosis may affect immunocompetent people if they are very young or very old people. Although Histoplsmosis mostly 

causes fibrotic granuloma rather than caseating one. 

Sporothrix schenckii causes Sporotrichosiswhich which is a subcutaneous infection, causing pyoderma gangrenosum. It does not 

normally cause lung problem. 

Blastomyces causes skin condition (called blostomycosis). It may multiple in the lung, only if the px is immunocompromised. 

Otherwise it will just causes skin lesions in immunocompetent people . 

Exercise only temporarily increases platelet levels, (with exercise-induced increases becoming less pronounced with age); it should 

not be viewed as a potential treatment for chronic thrombocytopenia. During exercise ↑ADP �activate platelet also strenuous 

exercise may release collagen-like substance from micro-tear of tissues fibres this provides signalling pathways to activate platelet. 

Rectal examination in females: Cervix tender when palpated through the rectal wall if it is diseased 

Uricase (urate oxidase) catalyzes the following overall reaction: . For hyperuricemia 

Stress exercise thallium scan: If an area of the heart does not receive an adequate flow of blood (therefore thallium), � it appears as a 
darker area on the picture taken by the camera. 

Giemsa stain (1) differentially stains human and bacterial cells purple and pink respectively. used in cytogenetics and for the 
histopathological diagnosis of malaria and other parasites (2) stain chromosomes to  identify chromosomal aberrations such as 
translocations and rearrangements. 



Romanowsky stains is used to examine blood or bone marrow samples. preferred over H&E for inspection of blood cells because 

different types of leukocytes (white blood cells) can be readily distinguished. 

Silver staining shows proteins (for example type III collagen) and DNA. 

H&E staining: Haematoxylin stains cell nuclei blue, while eosin stains cytoplasm, connective tissue and other extracellular 

substances pink or red. 

Ventilation scan with radioactive tracer gas �Areas of the lung that retain too much air show up as bright or "hot" spots on the 

pictures. Areas that are not receiving enough air show up as dark or "cold" spots 

Perfusion scan with a radioactive tracer. Areas that are not receiving enough blood show up as cold spots. If the lungs are working 

normally, blood flow on a perfusion scan matches air flow on a ventilation scan. A mismatch between the ventilation and perfusion 

scans may indicate a pulmonary embolism. If both scans are done, then called a V/Q scan. The ventilation scan usually is done first. 

 

WPW-syndrome � may progress to AF (1) Antidromic AVRT (less common) the impulse travels down the bundle of kent and pre-

excites the ventricles retrogradely. (2) Orthodromic AVRT(more common) Since the conduction works an an antegrade direction, 

just like normal conduction, QRS remains narrow. The rate is accelerated because of the bundle of kent being used as a reentry 

circuit. 

Electrophysiology study: place a catheter with a magnetic head in heart. Two big magnets outside will guide the movement of 

catheter. Use drug to induce arrhythmia, and use the catheter to measure electric 

conductivity at various point then find out the abnormal pathways (WPW). 

Electrophysiology study is used for SVT not VT. 

Null hypothesis means there is no relationship between two measured phenomena 

Oxygen dissociation curve: Po2 of 70mmHg = O2 sat of 95 � Po2 of 40mmHg = O2 

sat of 75. 

Methotrexate & trimethoprim both inhibit dihydrofolate reductase (DHFR), an 

enzyme that participates in the tetrahydrofolate synthesis� trimethoprim will 

enhance the toxicity of methotrexate.  

Prokaryotes (e.g. bacteria) have 70S ribosomes, each consisting of a small 

(30S) and a large (50S) subunit.  

Eukaryotes (e.g. human) have 80S ribosomes, each consisting of a small 

(40S) and large (60S) subunit. “S” is sedimentation time.  

IV Monobactams (aztreonam) only against Gram-negative bacteria, 

although its MOA is similar as penicillin blocking peptidoglycan 

crosslinking. 

Carbapenems (highly resistant to most beta-lactamases)are one of the 

antibiotics of last resort for many bacterial infections, such as Escherichia 

coli (E. coli) and Klebsiella pneumoniae.It inhibits bacterial cell wall 

synthesis by binding to Penicillin Binding Proteins. Cilastatin blocks 

metabolism of imipenem. 



Chloramphenicol acetyltransferase moves the acetyl group from acetyl-CoA to attach onto chloramphenicol, which prevents 

chloramphenicol from binding to 50s ribosomes� chloramphenicol resistance. 

Nitrofurantoin MOA: The rapid reduction of nitrofurantoin inside the bacterial cell by flavoproteins (nitrofuran reductase) to 

multiple reactive intermediates that attack bacterial ribosomal proteins, DNA. It is used to treat UTI. 

Hypertrophic pulmonary osteoarthropathy: Lung cancers blocks pulmonary circulation and diverts blood via arterio-venous shunting, 

�the megakaryocytes bypass the pulmonary circulation & get fragmented. �fragmented deposited in the finger tips stimulate the 

secretion of platelet derived growth factor (PDGF) and vascular endothelial growth factor (VEGF). This results in angiogenesis and 

endothelial hyperplasia which manifests as clubbing and subperiosteal new bone formation. 

Treponema pallidum particle agglutination assay = TPPA 

Marrow transplant is only considered for thalathemia major due to high mortality. 

Difference between guarding and rigidity: guarding (e.g Acute appendicitis, Diverticulitis, Pancreatitis) includes voluntary attempt by 

patient and rigdity is totally reflex such as in pertonitis which is card board rigidity. Guarding mainly refers to contraction of 

abdominal wall muscles after palpation. The rigidity is before even being touched. 

Progesterone (protective effect on PID) thickens mucous � less access to bacteria (also sperms) to uterus � ↓ PID. 

Tenting of the diaphragm (Katten's sign) is a common finding in upper lobe collapse or where there is loss of volume 

Homans' sign is a sign of DVT. A positive sign is present when there is pain in the calf or popliteal region with examiner's abrupt 

dorsiflexion of the patient's foot at the ankle while the knee is flexed to 90 degrees. 

Impedance phlebography is a non-invasive medical test (alternative to invasive venography) that measures small changes in 

electrical resistance of the chest, calf or other regions of the body� reflect blood volume changes & the presence venous 

thrombosis.  

Lipoedema is an abnormal accumulation of fat cells which usually occurs in the legs and almost always in women. Unlike obesity the 

woman’s legs increase in size but not their feet, and the skin is often painful to touch and easily bruised. It can block the lymphatic 

system and cause lymphoedema. 

Adenosine induced bronchospasm: Mast cells both release adenosine and respond to adenosine, adenosine provides a non-specific 

method of amplifying specific signals resulting from IgE/antigen interaction� bronchospasm. 

Crackles can be heard during inspiration in opening of the airways to force collapsed lungs. 

Fine crackles indicate an interstitial process, such as pulmonary fibrosis or congestive heart failure. 

Coarse crackles indicate larger airway disease, such as bronchiectasis. 

Expiratory crackle is caused by the forceful closing of airways during expiration such as in pulmonary fibrosis. 

Sail sign suggests left lower lobe collapse. In children, however, a sail sign could be normal, reflecting the shadow of the thymus 

The difference between premature beat and 

ectopic beat: the later has a larger scope 

including premature beat and escape beats. 

Hamman–Rich syndrome = Acute interstitial 

pneumonitis is a rare, severe lung disease which 

usually affects otherwise healthy individuals. 

Rapid progression from initial symptoms to 

respiratory failure is a key feature. An x-ray that 

shows ARDS is necessary for diagnosis (fluid in 

the small air sacs (alveoli) in both lungs. In 

addition, a biopsy of the lung that shows 

organizing diffuse alveolar damage is required for 

diagnosis. Tx: mechanical ventilation  

Acute respiratory distress syndrome (ARDS) is 

characterized by inflammation of the lung 

parenchyma leading to impaired gas exchange with concomitant systemic release of inflammatory mediators. 

Hepatocyte is called “facultative mitotic cell” as it retains the capacity of re-entering mitotic cycle upon stimulation � easier to 

become malignant. Heart and neurons, however, are terminally differentiated and cannot divide � less malignancy. Other 

facultative mitotic cells are in kidney and breast. 

Tumor cells generally growth faster than its normal counterpart especially in “facultative mitotic tissues” like kidney and breast. 

However, tumor cells grow relatively slower than in normal counterpart in “True mitotic tissue” e.g. the GIT.  



Cell morphology does not determine if the cell is malignant or not. Instead, morphology is used to predict if the tumor cell has more 

invasive nature or “benign” nature (“benign” looking cells could be malignant). Malignant cell may be histologically indistinguishable 

from the benign ones. Malignancy can only be established if metastases have occurred. 

Benign meningioma often causes death by compressing respiratory center. 

Tumors originate from epithelium: (1) epitheliomas if they arise from skin, mucosa (2) adenoma if they arise from glands such as in 

GIT, RT. (3) if the tumor cells protrude into lumen then called “papillomas” which often on skin and urinary bladder. 

Choristomas are benign tumors whose components are not normally found in the 

tissue or ectopic to that tissue (as opposed to hamartomas). Both choristoma and 

hamartoma are developmental defects�present from birth and enlarge during 

infancy and childhood.  

A nevus is composed of pigment cells in the skin � therefore it is a hamartomas. 

A gastric nodules (benign) composed of exocrine pancreatic glands and islets of 

Langerhans is therefore a choristoma. 

Medullary tumor of breast means “soft” as there is minimal intervening 

connective tissue in the tumor� soft texture. By contrast, other breast tumors 

such as ductal carcinoma embedded in dense fibrous tissue � hard texture. 

It is not possible to distinguish renal cell carcinoma (benign) from renal cell 

adenoma (benign) histologically. Therefore, if the tumors are < 2cm we called it benign, malignant otherwise. 

Not all cells with hyperchromatic and invasive are malignant, e.g. syncytiotrophoblasts, scar tissue that may invade the surround 

tissues. 

Pain in cancer is due to compression of nerves � therefore the pain is not directly associated with whether the tumor is malignant 

or not. E.g. hepatocarcinoma can be asymptomatic.  

Carcinomas normally arise from sites rich in lymph therefore lymphatic spread is common. Sarcoma often arises from sites lack of 

lymph such as bone and muscles. Therefore, more hematogenous spread. But the distinction is not absolute. 

Enlarged lymph node near a tumor is not necessarily due to metastases, may be merely due to increased immune defence response. 

Desmoplasia is the connective tissue response to tumor-maybe trying to fend it off (some tumors elicit Desmoplasia, some don't). 

Spleen and skeletal muscles are unfavourable place for metastases. In spleen, there is too much immune system at work to allow 

tumor to grow. In the skeletal muscles the environment does not promote growth as muscle cells rarely divide. 

Although malignant tumor cells were from monoclonal origin, their infidelity to DNA mutation� heterogeneity of tumor. 

Mesenchymal stem cells are multipotent and differentiate into osteoblasts (bone cells), chondrocytes (cartilage cells) and 

adipocytes (fat cells). 

Growth factor that promotes tumor growth, generally also promotes normal cell proliferation.  

Growth factor Main source Main target cell 

Epidermal growth factor Salivary gland Epithelial & Mesenchymal cells 

Nerve growth factor Salivary gland neurons 

TGF-alpha Placenta, embryo Epithelial & Mesenchymal cells 

TGF-beta Placenta, Platelets Epithelial & Mesenchymal cells 

PDGF Endothelium, platelets Smooth muscle, fibrolasts 

PDGF increases in wound healing. PDGF involves in 3 events (1) Ca release from internal store (2) ↑PKC� ↑DAG& ↑cAMP (3) 

amplification of cellular oncogene� promotes tumor growth. 

Susceptibility to carcinogens depends on (1) genetics (2) sex (3) age (nuclear bomb causes different cancer in adults and children). 

Chemicals that are positive in Ames bacterial mutagenicity test should be considered as potentially carcinogenic because 90% 

carcinogens are mutagenic. E.g. UV light is mutagenic in bacteria� UV light is carcinogenic. 

Neither irritation caused by a foreign body nor local trauma represents a significant risk factor for cancer in humans. 

RNA virus causes cancer via (1) transduction: when it integrate its oncogene into human DNA (2) insertional mutagenesis: when it 

inserts a promoter gene to alter human DNA’s existing pro-oncogenes. 

Virus-induced tumors all carry the same virus-specific tumor antigens. Thus the immune response generated against one tumor 

effectively rejects another tumor induced by the same virus. By contrast, chemically induced tumors do not share common 

neoantigens.  



NK cells are not generated by immunization. That is why called it “natural” killer cells. 

Tumor antigens can form immune complex with antibodies� deposit and damage tissue 

especially kidneys. 

CEA increases in (1) adenomas of colon, lung,  pancreas (not island cell carcinoma of 

pancreas which is marked by Chromogranin), ovary (2) chronic ulcerative colitis (3) 

smokers 

Chromogranin is in all neuroendocrine cells � does not differentiate different types of 

neuroendocrine neoplasm. 

Leiomyomas (like all muscle cells) contain desmin. 

AFP is produced in fetal liver and yolk sac� AFP presence in adults indicate hepatocelluar carcinoma, and yolk sac tumor (located in 

testis and ovary). 

Chimney sweep causing scrotal cancer due to polycyclic aromatic hydrocarbons. Cigarettes also contain polycyclic aromatic 

hydrocarbon � smoking causes lung cancer outside of asbestos industry. 

Dye is converted to carcinogen and secreted into urine where the bladder is exposed to the carcinogen� bladder cancer. 

Vinyl chloride in polymer/rubber industry causes angiosarcomas of the liver. 

High prevalence of nasopharyngeal carcinoma in China reflects EBV infection (HPV is related to orapharnygeal cancer). 

Cocaine modifies the action of dopamine in the brain. The dopamine rich areas of the brain are the ventral tegmental area, the 

nucleus accumbens and the caudate nucleus – these areas are collectively known as the brain’s ‘reward pathway’. Cocaine binds to 

dopamine re-uptake transporters on the pre-synaptic membranes of dopaminergic neurones. 

Mutations in the gene encoding glucocerebrosidase (GBA), the enzyme that is deficient in Gaucher’s disease, have been shown to 

confer a 5-fold increased risk of Parkinson’s  

Patients with diabetes are prone to develop hypoaldosteronism (DM 的 Polyuria的来源)later in life. 

Hyperkalaemic distal RTA (type IV) is a well-described complication of urinary tract obstruction. Obstruction results in depressed 

collecting-duct sodium transport. Obstruction also reduces the activity of the H-ATPase. The impaired H-ATPase directly limits acid 

excretion. These defects are aldosterone-independent. 

Calcium phosphate stones are typical in RTA due to increased pH and increased calcium excretion. 

Patients given amphotericin can develop proton leak, potassium wasting, similar as distal RTA (type IV). 

Patients with adrenal insufficiency develop hyperkalaemic distal RTA in the absence of appropriate hormonal replacement. 

Carnitine is required for the transport of fatty acids from the cytosol into the mitochondria during the breakdown of lipids 

Faconi's syndrome in cystinosis is an autosomal-recessive disorder characterised by (1) Proximal tubule cell injury follows the 

accumulation of cysteine in lysosomes. (2) Fanconi's syndrome develops early in life in the infantile form and is associated with 

volume depletion. (3) Loss of phosphate is clinically associated with renal rickets and significant growth retardation (4) Loss of 

carnitine may be responsible for muscular weakness. 

Up to 40% of patients with primary biliary cirrhosis have abnormal urinary acidification due to cross reaction of autoimmunity. 

Type Type 1 RTA Type 2 RTA Type 4 RTA 

Location Distal tubules Proximal tubules Adrenal-hypoaldosteronism 

Acidosis? Yes (severe) Yes Mild when present 

Potassium Hypokalemia Hypokalemia Hyperkalemia 

Pathophys H+ secretion Bicarb reabsorption hypoaldosteronism/pseudohypoaldosteronism 

Kerley B lines: These are short parallel lines at the lung periphery. These lines represent interlobular septa, which are usually less 

than 1 cm in length and parallel to one another at right angles to the pleura. They are located peripherally in contact with the pleura, 

but are generally absent along fissural surfaces. They may be seen in any zone but are most frequently observed at the lung bases at 

the costophrenic angles on the PA radiograph, and in the substernal region on lateral radiographs. Kerley B lines are seen in 

Congestive Heart Failure (CHF) and Interstitial Lung Diseases (ILD). Chronic Kerley B lines may be caused by fibrosis or hemosiderin 

deposition caused by recurrent pulmonary oedema. 

 



 

Malaria induced pulmonary edema and 

other lung injury is due to infected red 

cells with change of surface 

morphology� easier to adhere to 

microvascular endothelium causing 

mechanical obstruction of pulmonary 

vasculature� pulmonary edema. 

Malaria derive their energy solely from 

glucose, and they metabolize it 70 times faster than the RBCs they inhabit, thereby causing hypoglycemia and lactic acidosis 

In malaria, mycotic emboli causes cerebral hemorrhage and use of heparin will exacerbate this. 

Steroids induce vasoconstriction � be careful when use steroids on px with ischemic heart disease. 

Chronic renal failure px manifest fever in response to infection, but quantitatively less than those with normal renal function. 

The first step to meet myocardial demand for O2 is NOT via increase HR, but via first dilating the ventricles (Starling’s law), then 

dilating coronary artery (upto 10 times), and the last resort is increasing HR. 

From exterior to interior order epicardium� myocardium � endocardium the coronary blood supply reduces progressively. In 

systole, the epicardial blood vessels are dilated (due to ↑filling pressure: blood rushing through coronary sinus). But the myocardial 

and endocardial vessles are all compressed by heart contraction� not all parts of coronary artery dilate during systole. 

Most human hearts are RIGHT coronary artery dominant (which supplies posterior surface of left ventricle, most right ventricle). For 

practical purpose, the dominance is determined by the artery that gives arise to the posterior descending artery.  

In the heart, Starling’s law often applies when sarcomeres (therefore myocardium) stretch within optimum range. In a dilated heart, 

sarcomeres already exceed the upper limit of optimum range� therefore losing its contractility. 

Heart block/arrhythmias following MI are often reversible if healing is complete and hemorrhage is resolved (for which was 

compressing the conductive system), unless the damage was in the actual conduction system. 

Pulmonary edema is due to transudate due to ↑pulmonary venous pressure in both acute and chronic left heart failure. 

The most common cause of heart disease is NOT hypertension, but arthrosclerosis. Hypertension does not damage the heart 

directly (heart can adjust its rate and contractility to suit the work load) but arthrosclerosis narrows the coronary artery which the 

heart cannot do anything about it. 

Rubella only causes heart defect in the first 3 months of pregnancy, after which it has little impact on the definitively shaped heart 

The membranous part (smaller) of interventricular septum is more likely to have defects than the muscular part (bigger). 

Small interventricular defects may 

not need interventions (it can even 

close on its own. If not, so what? It 

is so damn small anyway) 

4 Types of ASD:  

(1) Ostium secondum (OS) or fossa 

ovalis ASD: Constitutes 75 % of 

cases & occurs at the site of fossa 

ovalis.  

(2) Ostium primum  

(3) Coronary sinus (CS) ASD:  

(4) Sinus venosus (SV) ASD: includes 

Superior SVASD: near to the mouth 

of the superior vena cava. Inferior 

SVASD: near to the mouth of the 

inferior vena cava. 

Paradoxical emboli: means in 

pulmonary embolism, there is a 

sudden increase in pulmonary 

pressure. If px has a previous innocent ASD, now the sudden surge in pulmonary pressure may put its pulmonary embolic through 

the ASD� causing brain and kidney hemorrhage.  

In newborns if their ductus arteriosus is not closed we give them Indomethacin (a NSAID). If we need to keep ductus arteriosus open 

then give them PGE2. 



Internal mammary artery =internal thoracic artery 

Coarctation of aorta (distal to subcalivian artery) can be treated by joining the subcalivian 

artery with distal part of aorta to bypass the stenosed part. Collateral blood supply in 

coarcatation is via internal thoracic arteries and intercostal arteries. 

Cerebral hemorrhage is an important cause of death in px with coarcatation of aorta, because 

(1) ↑ carotid pressure (2) coarcatation often associated with congenital berry aneurysm � 

SAH 

Ebsteins’s malformation involves one of more leaflets of tricuspid valve � dilatation of right 

ventricle secondary to tricuspid insufficiency. 

Although the most common cause of angina is atherosclerotic coronary artery, aortic stenosis 

can also cause it due to the reduced to blood flow to coronary artery via a stenotic valve. 

Prinzmetal’s angina occurs at rest (not during exercises) due to coronary artery spasm. 

Angina does not show ↑ CK-MB, troponin because there is no cell death (yet). 

Coronary artery sclerosis often causes sudden death if atheroms ruptures. 

80% of MI px have secondary coronary thrombosis. But these coronary thrombi will be lysed 

within 24 hrs� 50% px’s coronary angiogram does not show thrombus  

MI most often caused by locally formed occlusion (ruptured atheroma). Thromboemboli 

travelled from other part to the coronary artery less likely to cause MI (this is opposite to 

Pulmonary embolism which mostly arise from travelling thromboemboli). 

Coronary arteries are Terminal arteries (no anastomosis). 

Heavy exercise may cause ischemic heart disease (or necrosis) in anaemic px. 

Hyperthyroidism does not affect coronary artery but the increased metabolism caused 

ischemic heart disease.  

Hypertrophic cardiomyopathy causes ischemic heart disease because the increased 

compression of interior coronary artery by muscles and high pressure in the ventricle lumen. 

Right ventricle is less likely to become infarcted due to low workload. However, when it does occur it would be more likely due to an 

extension MI from the posterior left ventricle (caused by occlusion of right coronary artery). 

Transmural infarcts are caused by local occlusion of coronary artery, whereas subendocardial infarcts is diffused (not localized) 

secondary to systemic hypovolemia or hypoxia. 

Pericarditis is due to transmural MI by definition, not to do with myocardial (only involve middle layer) or endocardial infarcts. 

MI cannot be recognized via microscopy in a short time frame (however histologic change is evident�necrotic cell’s cytoplasm 

becomes more eosinophilic within hours but necrotic cell’s nuclear change won’t happen until 2 days later). Only after 2 days MI 

appears paler and mottle red, congested with blood (firm)� after 3 days the MI become yellow (like pus due to neutrophils) soft 

due to break-down of muscle fibres� the first few days myocardium rupture occur most frequently as infarcted tissue becomes soft. 

In MI, leukocytes infiltration appears from 2
nd

 day and peaks at 3 days and abate in 1 week. 

In MI, tissue heals first from periphery with fibros scar whereas the center of necrosis still filled with macrophage trying to clear 

dead cells� fibrotic out region + necrotic inner region. 

MI often asymptomatic (50%), especially for elderlies who have long standing coronary artery disease and DM px. 

Within 6-12hr MI, LDH-1 increases much more than LDH-2. 

Almost all MI px develop arrhythmia which is the most common cause of death in MI (as opposed to endocarditis whose most 

common cause of death is disrupted haematology homeostasis). 

The use of antibiotics in treating strep pharyngitis may explain the reduced incident of rheumatic fever (including joints, heart, skin 

lesions etc). 

Rheumatic fever by strep pyogenes affects all layers of heart as opposed to IE by strep viridans only affects endocardium.  

Although rheumatic fever can cause pericarditis. Its damage only is limited to adhesion between epicardium and pericardium which 

has no serious consequence. The more severe pericarditis form “Constrictive Pericarditis” is rarely caused by rheumatic fever. 

“Constrictive Pericarditis” is more common caused by (1)  Heart surgery (2) Radiation therapy to the chest (3) TB 

Common causes of pericarditis (1) acute MI (2) Rheumatic fever (3) SLE (4) TB (5) virus (6) hypothyroidism which causes slow 

accumulation of fluid in peritoneal cavity, pericardium and pleural effusion. 



Restrictive cardiomyopathy is caused by (1) Sarcoidosis + Amyloidosis + Carcinoid heart disease + Scleroderma * need biopsy to 

differentiate these four (2) endomyocardial firbosis- due to long term stimulation by transforming growth factor-β1 in parasitic 

infections (eg, helminths) (3) endocardial fibroelastosis- due to persistent and increased wall tension e.g. mitral regurg & older age 

does not help either 

Carcinoid syndrome mainly promotes the thickening of endocardium and valves of the right heart. 

Aschoff bodies are diagnostic of acute (not chronic) rheumatic carditis. 

Pulmonary emboli can cause both acute and chronic cor pulmonale (if repeated small emboli continuously forming such as in DVT) 

Marantic (non-infective) endocarditis is related to marasmus, cachecsis in cancer px, lupus px � small fibrin accumulates on valves. 

It is a form of intravascular thrombosis that overlies minor endothelial defects on the valves with increased coagulability.  This is 

because in marasmus px their malnutrished states creates endothelial defects + dehydration causes hypercoagulability. 

Virus more likely to invade cardiac muscle rather than the valve (no nutrient there)� it causes myocarditis not valvular disease  

Pure Myocarditis is most often due to infection by viruses, such as parvovirus B19, coxsackievirus B, less commonly non-viral 

pathogens such as Borrelia burgdorferi (Lyme disease) or Trypanosoma cruzi. 

The sudden death in hypertrophic cardiomyopathy is due to arrhythmia secondary to ischemia. 

Wet Beri-beri (due to thiamine deficiency) heart disease is a distinctive clinical entity which must be distinguished from alcoholic 

cardiomyopathy (although alcoholics may also have thiamine deficiency). The difference is that Beri-beri has uncontrollable 

vasodilation (damaged sympathetic tones) leading to high-output heart failure, whereas alcohol directly damage heart muscles� 

dilated cardiomyopathy� low output heart failure. 

Syphilis damage aorta then extends to aortic valve causing aortic insufficiency. Syphilis does not normally damage cardiac muscle. 

Paraseptal emphysema= distal acinar emphysema, involves alveolar ducts & sacs that localized around the septae of the lungs or 

pleura. Although airflow frequently is preserved, the apical bullae may lead to spontaneous pneumothorax. Paraseptal emphysema 

is generally not COPD (enither caused by smoking nor by alpha-1antitrypsin deficiency), rather due to genetic mal-development. 

Panacinar emphysema mostly affects lower lobes as trypsin in blood sinks to lower lobe (better perfusion there) due to gravity, 

whereas centrilobular emphysema affects upper lobe as smoking floats to the top. 

Paracicatricial  emphysema is dilated terminal air spaces adjacent to a scar in the lung. 

Paraseptal Emphysema is also due to localized scarring� can become bullae and burst leading to pneumothorax 

IV drug users (Methylphenidate) also causes Panacinar emphysema as it reaches lung and damage alveoli via blood rather than from 

inhalation 

BP Aortic - 120/80    Pulmonary 26/10 

Right atrium 
 

2mm thickness, secreted ANP (reduces HR, reduces preload (by vasodilation and increasing urinary output), 
stimulates the vagus 

Right ventricle - 4-5mm thickness - fed by the RCA (primarily) - is the location when there is an inferior MI 
Left atrium 3mm thickness 

Left ventricle - 8-15mm thickness, and the tip of the apex can be as little as 2mm thick 
Cathepsin is a protease whose level increases in COPD due to breakdown of lung tissue.  

Cathepsin A (Attack muscles): increases in muscular dystrophy 

Cathepsin B (Benefit): beaks down amyloid plaque in Alzheimer’s, breaks down plaque in MI but Cathepsin B over-expression can 

exacerbate esophageal adenocarcinoma and ovarian cancer.  

Cathepsin D (Disease Development): increases the invasiveness of cancer as it breaks down fibronectin and lamin. 

M. avium-intracellulare (MAI) seen in immunocompromised hosts (particularly in persons with AIDS) is not primarily a pulmonary 

infection in terms of its organ distribution (mostly in organs of the mononuclear phagocyte system- osteomyelitis; lymph nodes, the 

CNS, the liver, the spleen, and the bone marrow). 

Primary tuberculosis: seen as an initial infection, usually in children with Ghon complex. In nearly all cases, these granulomas resolve 

and there is no further spread of the infection. 

Secondary tuberculosis: seen mostly in adults as a reactivation of previous infection (or reinfection), when health status declines. 

Sarcoidosis frequently causes an increase in vitamin D production outside the kidney, since macrophages inside the granulomas 

convert vitamin D to its active form. 

Two major transmitters are involved in depression: 1) Serotonin: A main neurotransmitter in Raphe nuclei, which has been strongly 

associated with brain dysfunction, especially mood disorders such as depression. 2) Norepinephrine: A main neurotransmitter in 

Locus ceruleus, which may figure in clinical depression, panic disorder, and anxiety. 



 

Tuberculous osteomyelitis involves mainly the thoracic and lumbar vertebrae (known as Pott's disease) followed by knee and hip. 

There is extensive necrosis and bony destruction with compressed fractures (with kyphosis) and extension to soft tissues, including 

psoas "cold" abscess also called iliopsoas abscess, a collection of pus in the iliopsoas muscle compartment. 

Two types idiopathic interstitial pneumonia (IIP): (1) Nonspecific interstitial pneumonia (NSIP) (2) Usual interstitial pneumonia (UIP)  

NSIP Good prognosis Less fibrosis Respond to steroid More ground glass More fever Cancer risk ? 

UIP Poor prognosis Severe fibrosis Nonresponsive to steroid More honeycomb More clubbing ↑lung cancer 

"reticulonodular on CXR" is the appearance of nodules at the intersection of the lines, even though there are no true nodules 

present, caused by cryptogenic fibrosing alveolitis, sarcoidosis. 

In sarcoidosis, the birefringent crystalline material is CaPO4 deposit in granuloma. 

TB can cause (1) granulomatous salpingitis, granulomatous endometritis� dysmenorrhoea, infertility (2) non-tender induration of 

prostate and epididymis� infertility. (3) A "sterile pyuria" with WBC's present in urine but a negative routine bacterial culture may 

suggest the diagnosis of renal tuberculosis. Progressive destruction of renal parenchyma & ureteral stricture occur if not treated. (4) 

TB meningitis (5) GI Tuberculosis is uncommon because routine pasteurization of milk has eliminated M bovis. However, M. 

tuberculosis coughed up in sputum may be swallowed into the GI tract�circumferential ulcerations with stricture of the small 

intestine. There is a predilection for ileocecal involvement because of the abundant lymphoid tissue and slower rate of passage of 

lumenal content (6) TB causes bilateral adrenal destruction� Addision’s (7) M scrofulaceum causes cervical lymphadenitis under 

the mandible with draining tracts to the skin (7) hemorrhagic or fibrotic TB granulomatous pericarditis. 

In TB PPD test, reactions over 10 mm in size are considered positive in non-immunocompromised persons. Repeated testing may 

increase the size of the reaction (induration), but repeated TB skin testing will not lead to a positive test in a person not infected by 

TB. False negative occurs in immunocompromised px or miliary TB. 

Coronary artery perfusion depends upon the pressure differential 

between the ostia (aortic diastolic pressure) and coronary sinus 

(right atrial pressure). Coronary blood flow is reduced during 

systole because of Venturi effects at the coronary orifices and 

compression of intramuscular arteries during ventricular 

contraction. 

↓coronary flow can be caused by (1) ↓diastolic pressure (2) 

↑ventricular pressure & myocardial contraction (3) coronary & 

aortic stenosis  

Isolated MI of RV and right atrium are extremely rare. A larger 

infarct will evolve through histologic changes more slowly than a 

small infarct. MI sudden death is due to arrhythmia. 

Ischemic Cardiomyopathy is 

from severe coronary 

atherosclerosis involving all 

major branches� myocyte loss 

+ fibrosis � remaining cells 

have to work harder � 

hypertrophy + hyperplasia� HF. 

CK-BB is found in Brain, 

Bowel, and Bladder. 

CK-MB rises within 2 to 8 hours 

after MI-� measure every 2-4 

hr to monitor trend. It is also 

useful for diagnosis of reinfarction or extensive of an MI as it begins to fall after a day, dissipating in 1 

to 3 days, so subsequent elevations are indicative of another event. 

A "cardiac index" is the ratio of total CK to CK-MB, and is a sensitive indicator of myocardial injury.  

The ratio of isoform CK-MB 2 to CK-MB 1 > 1.5 indicates acute MI.  

Troponins will begin to increase following MI within 3 to 12 hours, about the same time frame as CK-MB. However, the rate of rise 

for early infarction may not be as dramatic as for CK-MB. Troponins will remain elevated longer than CK--up to 5 to 9 days for 

troponin I (Intermediate) and up to 2 weeks for troponin T (Terminal). 

Myoglobin determines the size of an MI. A negative myoglobin can help to rule out myocardial infarction. It is elevated even before 

CK-MB. But it is not specific as other muscle infarct causes ↑myoglobin as well. 

Blue part is calcification 



Normally LDH2 > LDH1 but in MI LDH1 (more specific for heart) > LDH2 and if congestive heart failure induces liver’s centrilobular 

necrosis then liver specific LDH5 will increase. 

 

  

 

 

 

 

 

 

 

 



 


