2002/2003 EXAM QUESTIONS WITH SAMPLE ANSWERS (NOT MODEL ANSWERS!)
2002 QUESTION 47

A 48 year old man presented to hospital following an episode of bleeding from his GI tract. Investigations revealed oesophageal varices and the patient was noted to have a distended abdomen due to ascites. Liver function tests were abnormal, with serum albumin only 19 g/L [35 – 48 g/L]. Plasma prothrombin concentration was low, with an INR of 2.4 [0.9 – 1.1]. One day after an injection of intravenous vitamin K1, the prothrombin concentration was still low (INR 2.4). Liver biopsy showed cirrhosis of the liver and subsequently the patient had a liver transplant. 

Explain the following:

a) The presence of oesophageal varices.

Cirrhosis: fibrosis and disorganisation of the hepatic architecture ( leads to vascular reorganisation ( haphazard blood flow ( increased resistance to blood flow through the liver ( portal system hypertension ( ( pressure at the anastomoses where the portal circulation meets the systemic circulation ( ( pressure and bulging of the oesophageal capillaries (an anastamosis) ( oesophageal varices.

b) Presence of ascites. 

Portal hypertension due to cirrhosis (see above) ( ( blood hydrostatic pressure in capillaries and portal system of veins ( ( forces promoting net filtration across the wall of the capillary (Starling’s forces of the capillaries) ( fluid pushed out from the plasma into the peritoneal cavity and interstitial space ( ascites.

Also: ( albumin synthesis (see above) ( ( blood oncotic pressures in capillaries and portal system of veins ( ( forces promoting reabsorption across the wall of the capillary (Starling’s forces) ( ( plasma filtered out into the peritoneal cavity ( ascites.

c) the low prothrombin concentration one day after the injection of vitamin K1.

Cirrhosis of liver ( hepatocytes unable to function normally ( ( synthesis of proteins in the liver ( ( serum levels of prothrombin, one of these proteins. Injecting vitamin K won’t help increase production of clotting factors because it is the means of production that are missing, not the substrates and components. 
d) an intravenous infusion of glucose was required throughout the liver transplant operation.
The liver functions to maintain glucose homeostasis (glycogenolysis, conversion of galactose and fructose to glucose and gluconeogenesis) – especially important is maintaining an adequate level of glucose for the brain to maintain its cellular functions. While this patient’s liver is highly cirrhotic, it is still providing some function in maintaining glucose levels. In the period in which the body lacks a liver, this role must be taken over in order for the patient to survive the operation. 

2002 QUESTION 48

A 78 year old man with prostate cancer was admitted to hospital with oedema of his left leg. Investigations revealed spread of the cancer into the lymphatic glands in the left side of his pelvis and left inguinal area. 

One month later he had developed oedema of both legs and also the lower abdominal wall. Investigations revealed enlarged lymph glands partially obstructing the inferior vena cava.

Three weeks later the oedema became much more pronounced with seepage of tissue fluid from the very tight, tense oedematous legs. Investigations revealed partial renal vein obstruction, large amounts of protein in his urine, and a serum albumin of only 20 g/L [35 – 48 g/L]. His serum albumin had previously been 36 g/L. 

Explain the following:

a) the oedema confined to his left leg at the time of admission.

The lymphatic glands draining his left leg only were obstructed, preventing the draining of excess tissue fluid and protein into the blood ( extra fluid accumulates in the interstitial space ( ( IFHP (interstitial fluid hydrostatic pressure – Starling’s forces) ( ( pressures promoting reabsorption but the system is overwhelmed ( formation of oedema.

Since the lymphatic vessels on the right hand side are not involved, the right leg is normal. 

b) one month later, the oedema of both legs and the lower abdominal wall.

Now the enlarged lymph glands have partially obstructed the inferior vena cava ( ( venous drainage from both lower limbs ( ( blood hydrostatic pressure in the lower limbs ( ( pressures promoting filtration across the capillary walls into the interstitial space ( bilateral lower limb oedema forms. 

Obstructed inferior vena cava ( blood backs up in the portal venous system ( ( blood hydrostatic pressure ( ( pressure promoting filtration of fluid across the capillary walls into the peritoneal space ( dependent oedema formation of the abdominal wall, i.e. in the lower part. 

c) three weeks later, the increase in the oedema with tense, tight oedematous legs.

This has occurred for two reasons. 

Firstly, partial obstruction of the renal vein ( ( resistance to blood flow through the kidneys ( ( GFR ( ( fluid loss in the urine ( accumulation of blood volume ( ( hydrostatic pressure ( worsening oedema.

Secondly, protein is being lost in his urine and serum albumin is decreased  ( ( blood oncotic pressure in the vascular compartment ( ( forces promoting reabsorption of fluid from the interstitial space ( ( net filtration of fluid ( worsening oedema. 
d) a 24 hr urine collection showed a 24 hr total urinary Na+ of 10 mmol [30 – 200 mmol/24 hr]. 

Partial renal vein obstruction ( ( GFR ( ( filtered sodium ( ( sodium in the urine ( decreased total 24 hr urinary sodium excretion.

In addition, renal failure ( fluid accumulation in the vascular compartment ( dilution of Na+ levels ( hyponatremia stimulates kidney to conserve Na+ ( ( sodium levels in a 24 hr urinary Na+ collection. 

2002 QUESTION 49

A 21 year old known diabetic woman was admitted to hospital. She was unwell, nauseated, and not eating normally. 3 days prior to admission she had stopped her insulin injections. On examination she was clinically dehydrated, was breathing rapidly and deeply, and was found to have lost 5 kg of weight in the last 3 days. She was sill passing a large amount of urine. Blood tests revealed a blood glucose of 35 mmol/L [3.0 – 6.0 mmol/L] white arterial blood testing revealed:



Blood pH -  6.95 [7.36 – 7.44]



HCO3 - 5 mmol/L [24 – 32 mmol/L]



PCO2 - 23 mmHg [36 – 44 mmHg]

Explain the following:

a) she was still passing a large volume of urine despite being clinically dehydrated. 

Diabetic patient not taking insulin ( very high levels of blood glucose ( kidney’s ability to reabsorb glucose overwhelmed ( glucose present in filtrate and then in urine ( osmotic diuresis because of the osmotic pressure created by the glucose ( water drawn into the filtrate ( large volume of dilute urine formed.

In addition ( no insulin ( no uptake of glucose into cells ( lipolysis occurs to provide glucose for cells ( ketone bodies (= acids) produced ( ( ketone bodies in the blood ( ( ketone bodies excreted into the urine ( contributes to osmotic diuresis in the kidney.

b) she was breathing rapidly and deeply.

This is a partially compensated metabolic acidosis due to diabetic ketoacidosis. 

No insulin ( no uptake of glucose into cells ( lipolysis occurs to provide glucose for cells ( ketone bodies produced ( ( ketone bodies in the blood ( ( pH (6.95) ( sensed by central and peripheral chemoreceptors ( output via the phrenic nerve to the diaphragm ( ( alveolar ventilation (respiratory compensation) ( deep, rapid breathing ( ( PCO2 in the blood ( less carbonic acid in the blood ( pH rises towards normal. 

c) serum K+ was 5.1 mmol/L [3.5 – 5.0 mmol/L] at time of admission but 8 hours later, following treatment with intravenous fluids and insulin, the serum K+ was 3.2 mmol/L.

Metabolic acidosis ( blood contains excess hydrogen ions ( ( activity of H+/K+ antiporter in the tubular cells of the nephrons ( ( hydrogen ion secretion and ( potassium reabsorption ( serum potassium initially high.

IV fluids ( expansion of the plasma volume ( dilutes the electrolyte concentration.

Also and more importantly, insulin causes stimulation of Na+/K+ ATPase in skeletal muscle, liver, bone and RBCs ( ( potassium uptake from the blood ( normalized serum potassium levels. 

d) on admission, her blood test showed a packed cell volume of 52% [35 – 47%], while 8 hours later, after treatment with intravenous fluids and insulin, her packed cell volume was 40%. 

She is clinically dehydrated. PCV is a measure of the volume percentage of red blood cells in a sample of whole blood (i.e. cells and plasma). Because she is dehydrated her plasma volume is lower than normal, so the cell concentration which is still the same, is relatively higher. After fluid resuscitation her plasma volume has increased, and the percentage of cells to plasma is normalized at 40%. 

2002 QUESTION 50
A 43 year old woman presented to hospital because of a very high blood pressure (210/110). Investigations showed she had diffuse kidney disease with inflammation and fibrosis of her renal afferent and efferent arterioles.

Explain the following:

a) her serum creatinine was 0.27 mmol/L on admission to hospital and them rose to 0.52 mmol/L over the next few days [0.06 – 0.105]

fibrosis of afferent and efferent arterioles ( ( diameter of vessels ( ( resistance to blood flow ( ( renal blood flow ( ( blood hydrostatic pressure across the glomerulus ( ( GFR ( ( filtration and excretion of waste products in the blood ( ( creatinine levels on admission ( creatinine is a metabolic waste product from muscle with constant production ( with unresolved renal failure, levels continue to accumulate.
b) her blood pressure of 210/110 returned to a normal figure of 120/70 when she was treated with an ACE inhibitor (angiotensin converting enzyme inhibitor). 

In normal physiological conditions: ( BP ( ( renal perfusion pressure ( ( renin secretion from the JGA ( ( angiotensin I levels ( converted to angiotensin II by angiotensin converting enzyme ( ( angiotensin II ( vasodilation of renal arterioles ( ( renal perfusion ( ( GFR ( ( filtered load ( excretion of salt and water ( ( blood volume ( ( blood pressure.

In addition, ( angiotensin II levels ( ( aldosterone and ( ADH secretion ( excretion of salt and water.

Because of her renal arteriole fibrosis,  she has ( renal perfusion ( ( GFR, tricking her kidneys into thinking that the body has an overall low BP ( the renin-angiotensin system is activated ( angiotensin II is released ( vasoconstriction of the renal arterioles, ( aldosterone, ( ADH secretion ( retention of salt and water ( ( blood volume ( ( blood pressure.

The ACE inhibitors block this inappropriate response from the kidney by preventing angiotensin I ( angiotensin II, which stops the whole process dead in its tracks ( ( angiotensin II levels ( ( vasodilation of renal arterioles ( ( renal perfusion ( ( GFR ( ( filtered load ( excretion of salt and water ( ( blood volume ( ( blood pressure.

Also ( angiotensin II levels ( ( aldosterone and ( ADH secretion ( excretion of salt and water ( ( blood volume ( ( blood pressure. 

c) her 24 hr urinary Na+ excretion of 15 mmol was low [30 – 200 mmol/24hr].

Fibrosis of renal arterioles ( ( renal perfusion pressure ( inappropriate activation of renin-angiotensin system ( ( angiotensin II levels ( ( aldosterone ( ( Na+ and water reabsorption from filtrate ( ( Na+ levels in the urine ( low 24 hr urinary Na+ excretion.
In addition, angiotensin II causes vasoconstriction of renal arterioles ( ( GFR ( ( filtered Na+ and water ( ( Na+ excreted in urine ( ( 24 urinary Na+  excretion.

d) her serum K+ was low: 3.2 mmol/L [3.5 – 5.3 mmol/L]

Fibrosis of renal arterioles ( ( renal perfusion pressure ( inappropriate activation of renin-angiotensin system ( ( angiotensin II levels ( ( aldosterone ( ( activity of Na+/K+ ATPase ( in the kidney tubular cells, more K+ transported across basolateral membrane ( more K+ passively diffuses into the filtrate ( ( urinary K+ secretion ( ( serum K+ levels. 

In addition, aldosterone activates Na+/K+ ATPase in skeletal muscle, liver, bone and RBCs ( ( K+ uptake into these cells ( ( serum levels. 

2002 QUESTION 51

A 38 year old woman who was a known diabetic on daily insulin (35 units/day) found she was having frequent episodes of a low blood glucose (hypoglycaemia). She gradually reduced her insulin injections to only 20 units/day but even so she continued to have problems with a low blood glucose. Investigations then revealed severe damage to her anterior pituitary gland. 

Explain the following:

a) the episodes of low blood glucose in spite of a significant reduction in her daily insulin injections.
Damage to anterior pituitary ( ( function of corticotrophs ( ( production of ACTH ( ( ACTH levels ( ( conversion of cholesterol to pregnenolone in the adrenals ( ( production of cortisol ( ( cortisol activity ( ( mobilisation of amino acids and FFAs from extrahepatic tissues ( ( substrate available for gluconeogenesis ( ( glucose levels.
In addition, cortisol acts to ( glucose utilisation by the cells ( ( cortisol levels ( ( relative glucose utilisation by cells ( ( blood glucose levels. 

b) she stopped having periods when only 37 years of age. Measurement of luteinising hormone (LH) in a plasma sample showed an LH of 8 i.u./l. [normal adult female 2 – 15; postmenopausal 20 – 100]

Damage to anterior pituitary ( ( function of gonadotrophs ( ( production and secretion of LH and FSH ( low blood LH levels.

FSH and LH control estrogen and progesterone release from the ovaries, which in turn control the menstrual cycle. Without these hormones she stops having periods. 

c) thyroid function tests revealed that serum T4 was 8.1 pmol/L [10 – 24 pmol/L] and serum TSH was 1.7 [0.4 – 4 i.u./l]

Damage to anterior pituitary ( ( functioning of thyrotrophs ( ( thyroid hormone secretion from the thyroid gland ( ( T4 levels.
Normally with a low T4 level there should be a raised TSH due to the lack of negative feedback onto the pituitary from T4. 

Damage to anterior pituitary ( low TSH levels ( ( thyroid gland activity ( ( thyroid hormone levels ( ( negative feedback on pituitary ( ( TSH levels to ‘normal’ (this would normally take levels above the top end of normal, but with her hypofunctioning pituitary it only goes back into the normal range). 

d) she would wake up during the night feeling cold and sweaty, and was observed to be pale and shaky. 

( thyroid hormone levels ( ( expression of Na+/K+ ATPase ( ( basal metabolic rate ( ( heat production ( feels cold.
( thyroid hormone levels ( ( synthesis of beta-adrenergic receptors ( ( adrenergic activity ( ( peripheral vasodilation ( pale. 

( thyroid hormone levels ( ( muscle activity ( muscle weakness ( shaky??
As for the sweating, we don’t know what is causing this. It can’t be the SNS because this is decreased with hypothyroidism. Also, maybe cardiac effects (( HR, ( CO) can explain the shakiness. Anyone who thinks they have the right answer please email us.  

2003 QUESTION 49.

A 36 year old man presented to is doctor complaining of feeling tired. He had suffered a 10kg weight loss over the last 3 months, and he had problems with weakness of his legs, making it difficult to get out of a chair. He was finding the summer heat difficult to tolerate. On examination, his resting pulse rate was 108 per minute. Blood tests subsequently revealed that he had a problem of hyperthyroidism.

T4 = 84 [10 – 24 pmol/L]

T3 = 14 [2.5 – 5.0 pmol/L]

TSH = 0.012 [0.4 – 4.0]

Explain the following:

a) the weight loss of 10kg in three months.

( thyroid hormone levels ( ( expression of  Na+/K+ ATPase ( ( basal metabolic rate ( ( energy requirements ( ( metabolic processes to keep up with ( requirements (catabolism of proteins, oxidation of free fatty acids) ( loss of body stores ( weight loss
b) the TSH of 0.012

Primary hyperthyroidism ( ( thyroid hormone levels ( ( negative feedback on pituitary thyrotrophs ( ( TSH production. 
c) the resting pulse rate of 108/min

( thyroid hormone levels ( ( expression of beta-adrenergic receptors ( ( adrenergic activity ( ( SNS outflow to the heart ( ( HR

In addition, the increased basal metabolic rate ( ( metabolic waste products ( ( blood flow to tissues from autoregulation ( ( TPR to bloodflow ( ( BP [BP = CO x TPR] ( baroreceptors sense this ( ( adrenergic outflow to the heart ( ( HR [in an attempt to restore normal BP via ( CO].
d) the weakness in his legs

( thyroid hormone levels ( ( expression of  Na+/K+ ATPase ( ( basal metabolic rate ( ( energy requirements ( ( protein catabolism for energy ( ( skeletal muscle bulk ( muscle weakness. 
2003 QUESTION 50
A 20 year old woman was admitted to hospital with a diagnosis of recent onset diabetes. She was tired and thirsty and was noted to be clinically dehydrated, but in spite of this, she was still passing a large volume of urine. Her blood glucose was 35 mmol/L [3.5 – 7.0]. Arterial blood samples revealed: 




pH 7.10 [7.36 – 7.44]




PCO2 26 mmHg [35 – 45 mmHg]




[HCO3-] 8 mmol/L [20 – 27 mmol/L]

Explain the following:

a) the pH of 7.10 

This is diabetic ketoacidosis. No insulin ( no uptake of glucose into cells ( lipolysis occurs to provide glucose for cells ( ketone bodies (= acids) produced ( ( ketone bodies in the blood ( ( pH (7.10).
b) the large volume of urine
Very high levels of blood glucose ( kidney’s ability to reabsorb glucose overwhelmed ( glucose present in filtrate and then in urine ( osmotic diuresis because of the osmotic pressure created by the glucose ( water drawn into the filtrate ( large volume of dilute urine formed.

In addition ( no insulin ( no uptake of glucose into cells ( lipolysis occurs to provide glucose for cells ( ketone bodies (= acids) produced ( ( ketone bodies in the blood ( ( ketone bodies excreted into the urine ( contributes to osmotic diuresis in the kidney.

c) the PCO2 of 26 mmHg
No insulin ( no uptake of glucose into cells ( lipolysis occurs to provide glucose for cells ( ketone bodies produced ( ( ketone bodies in the blood ( ( pH (7.10) ( sensed by central and peripheral chemoreceptors ( output via the phrenic nerve to the diaphragm ( ( alveolar ventilation (respiratory compensation) ( deep, rapid breathing ( ( PCO2 in the blood ( less carbonic acid in the blood, raising pH towards normal ( low PCO2 of 26 mmHg.  

This is a partially compensated metabolic acidosis due to diabetic ketoacidosis. 

d) Serum K+ was initially 5.4 mmol/L but following treatment with insulin and intravenous saline, the serum K+ was 3.3 mmol/L [3.5 – 5.0 mmol/L]

Metabolic acidosis ( blood contains excess hydrogen ions ( ( activity of H+/K+ antiporter in the tubular cells of the nephrons ( ( hydrogen ion secretion and ( potassium reabsorption ( serum potassium initially high.

IV fluids ( expansion of the plasma volume ( dilutes the electrolyte concentration.

Also and more importantly, insulin causes stimulation of Na+/K+ ATPase in skeletal muscle, liver, bone and RBCs ( ( potassium uptake from the blood ( normalized serum potassium levels. 

2003 EXAM QUESTION 51

A 44 year old man was admitted to hospital with a diagnosis of chronic renal failure. His serum creatinine was 0.36 mmol/L [0.06 – 0.12 mmol/L]

Explain the following:

a) His blood pressure was 170/100

Chronic renal failure ( ( GFR ( ( filtered salt and water (  expansion of fluid volume ( ( blood pressure over a extended time period ( baroreceptors adjust their setpoint with the slowly increasing BP ( unable to regulate longterm BP changes. 
b) His arterial blood pH was 7.21 [7.36 – 7.44]

Chronic renal failure ( ( ability of the kidney to excrete organic acids (phosphate, sulphuric) ( retention of acids in the serum ( ( serum pH.

In addition, in chronic renal failure the kidneys are unable to maintain acid-base balance. Chronic failure ( ( tubular cell function ( ( H+ secretion via the H2CO3-derived H+ secretion mechanism (if you want to explain this further you can draw the diagram, Jin did.) ( ( [H+] in the blood ( ( pH. 
Also chronic renal failure ( ( tubular cell function ( ( K+ secretion by distal tubular cells ( ( serum K+ levels ( more K+ swapped with H+ in tissue cell membranes (via the H+/K+ antiporter) ( ( serum H+ levels ( ( pH. [this is in italics because Jin is only 90% sure about this answer]
The organic acids are actively transported into the tubular cells from the peritubular capillaries, i.e. they do not pass through the glomerulus. Maybe the chronic renal failure here is not due entirely to a problem with the filtration barrier –could also involve some damage to the nephrons as well. 

c) His serum 1, 25 (OH)2 vitamin D3 was very low.

Chronic renal failure ( generalized ( in renal functions ( ( hydroxylation of 25-OH vitamin D ( ( 1, 25 (OH)2 vitamin D3 levels.

d) He drank several glasses of water from the tap in his room, and then a few hours later had extreme shortness of breath, with a chest x-ray showing acute pulmonary oedema. 

( fluid intake ( plasma volume expansion ( ( BP.
In normal physiology, minute-to-minute BP control is achieved via the baroreceptor reflex and increases in renal perfusion pressure:

( BP ( ( baroreceptor firing rate to NTS centre in brainstem ( ( SNS output to kidneys which directly causes ( renin secretion.

( BP also ( ( renal perfusion pressure ( ( renin secretion.
( renin secretion ( ( Angiotension II ( ( ADH and aldosterone secretion, ( vasoconstriction of renal afferent and efferent arterioles ( ( GFR and ( salt and water loss ( ( BP towards normal.

In this man, the chronic renal failure ( above mechanism is unable to function properly to ( blood volume back to normal ( blood volume remains high ( in the pulmonary capillaries: ( blood volume ( ( BHP ( ( pressures promoting filtration across the capillary walls (Starling’s law) ( ( net filtration ( movement of fluid from plasma out across the capillary walls into the pulmonary interstitial tissues and alveoli ( pulmonary oedema.

2003 EXAM QUESTION 52
A 27 year old woman presented with a history of abdominal pain and diarrhoea. These symptoms had been present intermittently over many years. Barium x-ray studies of the small intestine revealed inflammation and ulceration of the distal 80cm of the ileum. Faecal occult blood tests were positive. 

Explain the following:

a) The patient’s bowel habit of 4 or 5 loose stools daily. 

These watery bowel motions are due to a combination of three effects. Firstly, the ulceration and inflammation decreases the ability of the small bowel to reabsorb water. Secondly, ( functioning of terminal ileum ( ( bile salt reabsorption ( ( fat digestion ( osmotic fat particles left in bowel lumen ( ( osmotic pressure in lumen ( water drawn osmotically into the lumen ( ( amount of watery stool. Thirdly, malabsorption of bile salts ( further ( in osmotic pressure in the bowel lumen ( more water drawn into the bowel osmotically ( further ( in loose watery stool. 

b) Serum iron was 4 (mol/L [10 – 30 (mol/L]

     Serum ferritin was 12 (g/L [20 – 160 (g/L]

Ulceration of bowel wall ( faecal occult blood loss ( loss of iron from haemoglobin into stool ( ( serum iron levels ( Fe stores mobilized to maintain Fe levels ( blood loss continues over extended period ( ferritin levels depleted.
c) Serum vitamin B12 was 104 pmol/L [160 – 600 pmol/L]
Intrinsic factor binds to vitamin B12 in the stomach to stop the vitamin being digested by gastric acid. The intrinsic factor-vitamin B12 complex binds to receptors in the terminal ileum to be reabsorbed. 

( terminal ileum function ( ( reabsorption of IF-B12 complexes ( ( serum B12 levels. 

d) A faecal fat excretion test was performed, and this showed that faecal fat excretion was 18 g/day [normal < 5 g/day] (the patient was eating a normal diet). 

Ulceration + inflammation of the distal ileum ( ( terminal ileum function (  ( reabsorption of bile salts ( enterohepatic circulation disrupted ( ( amount of bile salts available for fat digestion ( ( micelle formation and emulsification by the bile salts ( ( fat absorption from the bowel lumen ( ( faecal fat excretion.

2003 EXAM QUESTION 53

A 65 year old woman had problems with breathing. She was short of breath and unable to walk more than 40 meters without resting. On full investigation she was found to have extensive, diffuse fibrosis of her lungs. Her arterial PO2 gas 70 mmHg [normal 80 – 100 mmHg], and her PCO2 was 33 mmHg [normal 35 – 45 mmHg]. Over the following year, she developed high pulmonary artery pressure (pulmonary hypertension) and she began to complain of swollen legs due to oedema. 

Explain the following:

a) the reduced arterial PO2 on investigation.

Diffuse fibrosis ( thickening of alveolar walls ( ( distance for gas diffusion ( ( diffusion of oxygen from alveolar space into alveolar capillaries ( reduced arterial PO2.

b) her shortness of breath and inability to walk more than 40 metres without resting.

Diffuse fibrosis (restrictive disease) ( scarring and thickening of lung parenchyma ( ( lung compliance + ( elastic recoil force ( ( work required to expand lungs ( ( effort to ventilate ( shortness of breath and exercise intolerance. 
c) the reduction of her PCO2 on initial investigation.

Diffuse fibrosis ( thickening of alveolar walls ( ( distance for gas diffusion ( ( diffusion of oxygen from alveolar space into alveolar capillaries ( reduced arterial PO2 ( sensed by peripheral chemoreceptors in the aortic and carotid bodies ( stimulate ( breathing rate ( ( CO2 blown off ( ( PCO2.

Technically, the peripheral chemoreceptors are not sensitive to decreased PaO2 unless below 60 mmHg. We are sure there is no other mechanism, so we feel Eade has omitted this point from the course.  

d) Her subsequent development of pulmonary hypertension and the oedema in her legs. 

Diffuse fibrosis ( thickening, scarring and contraction of lung parenchyma ( ( compliance of the lung ( diameter of pulmonary vessels ( (the tissues keep the vessels patent by pulling them open when the lung expands) ( ( resistance to pulmonary blood flow ( pulmonary hypertension ( ( right ventricular and right atrial pressure ( blood backs up into the venous system (IVC) ( ( blood hydrostatic pressure in the lower limb capillaries ( ( pressures promoting filtration (Starling’s forces) ( ( filtration of fluid from capillaries into the interstitial space ( oedema of legs.
