BONE METABOLISM

1.
With regard to the Vitamin D endocrine system:

a.
Vitamin D3 is synthesised in the skin by the action of sunlight on 7-dehydrocholesterol

b. The major action of 1,25(OH)2 Vitamin D3 is to increase calcium absorption in the intestine 

c. PTH enhances the formation of 1,25(OH)2 Vitamin D3 from 25(OH)Vitamin D3
d. Hyperphosphataemia suppresses 1,25(OH)2 Vitamin D3 production

e. 1( hydroxylase activity is present in granulomatous tissue (sarcoidosis)

2.
Concerning calcium:

a. approx 40% of total blood calcium is bound to serum proteins

b. an increase in pH of serum results in a fall in ionised calcium

c. Calcium absorption occurs predominantly in the ileum

d. Calcium absorption is less efficient with ageing

e. 
Renal tubular acidosis is associated with a reduction of urinary excretion of calcium.

3.
Osteoid:

a. synthesised by fibroblasts

b. is predominantly type I collagen

c. contains proteoglycans

d. failure of mineralisation of osteoid occurs with osteomalacia

e. contains osteocalcin

4.
Conditions predisposing patients to develop vitamin D deficiency include:

a. Nephrotic syndrome

b. Coeliac disease

c. Housebound in old age

d. Chronic viral hepatitis

e. Chronic dermatitis

5.
Characteristic features of osteomalacia include:

a. proximal muscle pain and weakness

b. polyuria

c. low serum phosphate

d. pseudofractures

e. raised serum alkaline phosphatase

6.
Which of the following findings is the most specific for osteomalacia? 

a. low serum ionised calcium

b. raised serum PTH

c. low serum vitamin D metabolites

d. increased thickness of unmineralised osteoid 

e. radiological pseudofractures

7.
Regarding menopause:

a. bone turnover is increased

b. there are more basic multicellular units [BMUs] activated.

c. there is a net imbalance in each BMU between bone resorption and formation

8.
Regarding bone loss:

a. in women bone loss occurs by thinning, perforation of trabecular plates and loss of connectivity

b. in men there is no mid-life acceleration of bone turnover: trabecular bone loss proceeds by thinning due to reduced bone formation

c. cortical thinning is the result of endocortical bone resorption

d. there is a continuous inverse relationship between bone density and the risk of fracture

e. within any age group, a one standard deviation fall in bone density multiplies the relative risk of fracture by 1.5 to 2.5

9.
Concerning bone formation and resorption:

a. the formation of cortical bone is by periosteal bone formation and endosteal absorption.

b. formation of trabecular bone occurs by endochondral ossification.

c. calcitonin reduces osteoclast mediated bone resorption.

d. the mechanism responsible for the increased bone turnover and bone loss associated with oestrogen deficiency is largely unknown

e. osteocalcin, bone alkaline phosphatase and procollagen 1 extension peptides are markers of bone formation.

f. osteoclast differentiation is 1,25(OH)2 Vitamin D3 and prostaglandin dependent.

10.
Which of the following increase the risk of symptomatic osteoporosis?

a. obesity

b. cigarette smoking 

c. moderate exercise 

d. etOH abuse

e. +ve family history of osteoporosis

11.
Which of the following are risk factors for osteoporosis in females?

a. non black race

b. smoking
c. etOH abuse 

d. thiazides 

e. early menarche

12.
Reduced bone density is associated with:

a. raised prolactin and/or low oestrogen levels

b. Primary biliary cirrhosis 

c. hypoparathyroidism

d. thiazide diuretics 

e. excessive T4 levels

13.
Regarding osteocalcin:

a. it is a non-collagenous protein

b. it is found only in bone and dentin

c. it is a sensitive and specific marker for osteoblastic activity

d. its levels accurately reflect both gradual age related and accelerated postmenopausal increase in bone turnover

e. its levels fall rapidly after initiation of glucocorticoid therapy

14.
Regarding osteoporosis:

a. the place of population or high risk screening with bone densitometry is unclear

b. the long term effects of HRT are unknown

c. little is known about effective management of osteoporosis in men

d. falls prevention may be as important as increasing BMD in preventing fractures

e. with advancing age there is progressive loss of both trabecular and cortical bone

15.
Concerning HRT:

a. it has been shown to prevent early postmenopausal bone loss

b. long term therapy after menopause [ie for greater than 5 years] probably reduces fracture risk, although it may need to be continued indefinitely to show any benefit

c. reduces fracture risk in randomised controlled studies in vertebral sites

d. there are no data on randomised studies at hip

16.
Concerning glucocorticoid therapy:

a. bone loss is most rapid in the first 1 to 2 years of therapy

b. randomised controlled trials have shown it is possible to prevent spinal bone loss with calcitriol

c. randomised controlled trials have shown it is possible to prevent spinal bone loss with etidronate

d. when present sex hormone deficiency should be replaced

17.
Regarding the bisphosphonate alendronate, which of the following is correct?

a.
It is an hydroxyapatite analogue

b.
It inhibits bone mineralisation

c.
It is well absorbed orally

d.
It increases serum calcium

e.
It inhibits osteoclast activity

18.
Concerning hyperparathyroidism, which one of the following is untrue?

a.
in 80% of cases the serum calcium will be less than 2.75 mmol/L

b.
in 50% of cases the phosphate will be normal

C.
in 50% of cases the urinary calcium excretion will be normal

d.
in 90% of cases the serum alkaline phosphatase will be normal

e.
Sestamibi parathyroid scanning is generally required prior to surgery

19.
An 82 year old moderately deaf hostel resident complains of a 1 week history of painful hips.   There is no history of a fall.   

Past medical history includes a psychiatric admission at age 72, chronic urinary incontinence with previous urodynamic study supporting a diagnosis of detrusor instability, reflux oesophagitis, right nephrectomy aged 68 and hypertension.    Medications were verapamil, haloperidol, amitriptyline and fluphenazine.   Initial assessment reveals BP 100/50, pulse 38 b/min and regular, core temp 31.2°C.   ECG shows complete heart block.   There is a nephrectomy scar.   The rest of the physical examination is unhelpful.

Path results:

Hb 101, WCC 5.5, Plat 299 ESR 70 MCV 104

B12, RBC folate, iron studies all normal.

T4 15.3 pmol/L TSH 6.01

Na 142 K 6.0, Cl 117, HCO3 15, G1u 6.6, Creatinine 0.40, calcium 2.11, Urea 23.2, Uric acid 0.44, Bb 9

Total protein 60, Albumin 39, Alk phos 1215, AST 11, ALT 12, (GT 9, CK 177.

EPG/EPG NAD.

Ionised calcium 1.04 (1.14-1.27), intact PTH 81 (1.1-6.9), 25(OH)Vitamin D3 9 (20-95),

Osteocalcin 10.4 (0.7-2.0) and urinary hydroxyprol/crea 144 (0-36).

A bone scan is provided.

Which one of the following is true?

a.
the osteocalcin elevation is due to hyperparathyroidism alone.

b.
Paget's disease is not associated with elevated osteocalcin levels

c.
alendronate would be the treatment of choice for the metabolic bone disease.

d.
deafness due to Paget's is unlikely to improve with treatment of bone disease.

e.
if an extensive lytic lesion had been present in a weight bearing bone etidronate would be the drug of choice.

