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The parathyroid
Dr.Mohamed Al-Maatouq
· We have 4 parathyroid glands which arranged in two pairs and derived from endoderm of third and fourth pouch.

· They play a major role in the control of Ca++ homeostasis through their secretion of parathyroid hormone (PTH).
· (PTH):- 115 a.a( pre-PTH) the usual form measure in the blood in 84 a.a. & the active part is less that 30 a.a. 

So, what happen to 115-84 = 31 a.a. … it's actually the regulatory part. Which is recognized by the parathyroid cells.

1. Pre-PTH, (polypeptide) converts to PTH by loosing amino acid.

2. PTH is polypeptide of 84 a.a has its active site in NH2 part.

3. Not regulated by pituitary gland but respond to low serum Ca++ ionized.
So, parathyroid do only one thing .. it rise serum Ca++
· Calcium function:

1. mineralize the calcium from the bone

2. enzyme activation

3. Neuromuscular conduction. In hypocalcaemia the patient may die because of the spasm of the epiglottis muscle of the vocal cord.
4. hormone secretion.

5. vascular tone.
 Ca++ homeostasis:-
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You have 1 kg of Ca++ in your bone.
· Plasma Ca++ levels stabilized to within a very narrow range because differences in Ca++ concentrations across cell membranes are essential in excitable tissues such as muscle ( Ca++ serum level should be within tight range.
· The amount of the calcium in the blood is fixed 1 – 2 g … and any change for it will lead to problem.

Three factors are contributing in Ca++ homeostasis:-
1. PTH:
1) Released when ionized Ca++ level in plasma is low a feedback mechanism.
2) The net effect is raised plasma Ca++ and reduced plasma phosphate.
3) Mechanism of their action include:

a) [image: image1]Stimulates osteoclastic resorption "osteolysisn"           ( [Ca++] Plasma.

Inhibits osteoblasts.
b) [image: image4.wmf]( Ca++ tubular reabsorption in kidney and ( phosphate reabsorption.
c) 25-hydroxy vit.D                                  1,25 dihydroxy vit D(active)
So, through activation of vit.D, PTH ( Ca++ absorption from food.[image: image5.wmf]
2. Vit. D :- 
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· PTH do these thing to correct calcium level:

1. activate the reabsorbion of the filtered calcium from the kidney to go back to the blood

2. Demineralization of the calcium from the bone to the blood.
3. increase the absorbsion from the gut 

Vit D acts by:-
1) ( Ca++ and phosphate absorption from gut.
2) ( osteoclastic resorption "in conjunction with PTH".

3) It is essential in mineralization of ostoid.
3. Calcitonin:-
1) Secreted from Para follicular C ells of thyroid.

2) Released  in response of raised plasma Ca++.

3) It inhibits Ca++ mobilization from bone leading to decreased plasma Ca++ via inhibiting osteoclastic and increasing phosphate reabsorption.

4) Hyper secretion of  calcitonin doesn’t cause hypocalcaemia in otherwise normal individuals. Example:- in medullary carcinoma of thyroid, increased calcitonin level doesn't associated with raised Ca++ level.
"Hyperparathyroidism"

1) Primary hyperparathyroidism:-
· Autonomous hyper secretion of PTH with raised serum Ca++ level.

· Causes:-

1. Adenoma:-
- Benign.

- Represent 95% of hyperparathyroidism.

- Single or multiple.
2. Hyperplasia:-
Usually as part of familial MEN syndrome.

3. Carcinoma: - rare.

· Most common parathyroid disorder.

· F(M at elder (50 (postmenopausal).
2) Secondary hyperparathyroidism:-

· Appropriate physiological hyperparathyroidism (( PTH) in response to hypocalcaemia.
· Mobilization of Ca++ from bone to serum.

· Causes:-

1. [image: image6.wmf]Chronic renal failure:-
- ( 1,25 dihydroxy vit.D.    
- Phosphate retention.           ( Ca++(( PTH( Renal Osteodystrophy.
- Acidosis.

2. Malabsorption.
3. Osteomalacia and rickets.

3) Tertiary hyperparathyroidism:-

· After prolong secondary hyperparathyroidism, there will be hyperplasia or adenoma of parathyroid with subsequent inappropriate high PTH levels.
Note:

Both primary and tertiary hyperparathyroidism are associated with hypercalcaemia while secondary hyperparathyroidism associated with hypocalcaemia.
· Familial hypocalciuric hypercalcaemia:-
- Autosomal dominant.

- Defective calcium receptor in parathyroid gland.

- Always a sympatomatic and uncomplicated.

· Complications:-
Symptoms and signs are related to hypercalcaemia:-
1) Bone:-

a) ( Bone density "osteomalacia".
b) Osteitis fibrosis:-

- Fibrosis replacement following bone resorption.

- Present with bone pain, tenderness, fracture and deformation.

c) Cystic changes "brown tumor":-
- may present as swelling (mandible).

d) Chondrocalcinosis:-

- Due to deposition of Ca++ pyrophosphate within articular cartilage.
- Can result in secondary degenerative arthritis or attacks of acute pseudogout.

2) Kidney:-

- Renal colic, stones, polyuria, impaired function.

- There are may be nephrocalcinosis, renal tubular impairment leading to hyperuraecaemia and hyperchloraemia.
3) GIT:-
Anorexia, nausea, vomiting, dyspepsia, peptic ulcer (( gastrin) and constipation.

4) CNS:-
Fits, depression, drowsiness and impaired cognitive function.

5) Others:-
Polydepsia, lethargy, muscle weakness and HTN.
· Diagnosis:-
- Most of cases of hypercalcaemia are asymptomatic.

- At the time of a fit, there will be:-

Serum ( Ca++, serum phosphate (, HCO-3 ( "mild metabolic acidosis".
- PTH may be normal or elevated but keep in your mind that normal PTH level to pt may be abnormal "the level should be lower or even zero" ( that means you should measure both serum PTH and Ca++ at the same time.
- Urinary Ca++ will be low due to elevated PTH level "most important".
- Urinary phosphate is elevated and urinary CAMP is elevated (due to PTH activation effect on adenyl cyclase) 
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Notes:     من الكتاب""
1) If serum albumin is low, the total Ca++ level in serum is low and the total measurement should be elevated by ,1 mmol/L for each ( of 6g/L of albumin.
2) ( Plasma phosphate + ( alkaline phosphate = 1( hyperparathyroidism or malignancy.
3) ( Plasma phosphate + ( alkaline phosphatase =3( hyperparathyroidism.

4) Elevated serum angiotensin- converting enzyme indicates that the cause of hypercalcaemia is sarcoidosis.
5) Plain radiology:-

- are features of long standing hyperparathyroidism and not required either in confirm the diagnosis or as criterion of surgery.
- subperiosteal erosion (radial side of phalanx).

- skull pepper-pot appearance.

- nephrocalcinosis or soft calcification.
· Management:-

1) The only long-term treatment for primary hyperparathyroidism is surgery.
- Patient who advised for surgery:-

- those with clear-cut symptoms.

- presence of complication (P.U, stones or osteopnia).

- Post-operative complications:-

- hypocalcaemia during first 2 weeks due to suppressed glands which recovers later.
- usually asymptomatic.

- patient with high pre-operative serum Ca++, renal or bone complication are at high risk to develop prolong symptomatic hypocalcaemia.

2) Medical therapy:-

- secondary to surgery.

- includes:-
a- volume replacement: - "not rehydration".

- it is saline.

- excessive Na++ reabsorption  "kidney will cause ( in Ca++ reabsorption"

b- Bisphosphonate:- 
- used I.V in acute state or oral in chronic use.

- renal retention of phosphate will increase Ca++ execretion (( reabsorption).

c- estrogen:- ( mineralization of bone.
"Hypercalcaemia"
It is due to:-
A. PTH related:-

1. Primary hyperparathyroidism.
2. Tertiary hyperparathyroidism.
3. Familial hypocalciuric hypercalcaemia.
B. Non-PTH related:-

1. Malignancy:- 
a- Solid tumors:-

1. Metastasis to bones from lung, breast, renal, ovarian colonic and thyroid carcinoma.
2. PTH-like releasing tumors.

b- Hematological:-

Multiple myloma, lymphoma, leukemia.

2. Elevated 1,25 dihydroxy vit.D:-
a- vit.D intoxication.

b- non-caeseous granuloma "sarcoidosis" ( ( 1,25 hydroxylase.
3. ( bone turnover:-

a- thyrotoxicosis.

b- paget's disease with immobilization.

4. Chronic renal failure “ tertiary hyperparathyroidism”.

5. Milk-alkali syndrome.

6. Thiazid, diuretic.

· Management:-
Acute state:-

1. volume "saline" replacement + forced diuresis "fusemide"

2. Drugs:-

A- Steroid:-

- Primary hyperparathyroidism respond less than malignancy.

- So, steroid used usually:-

Malignancy, granulomas, vit.D intoxication.
B- Calcitonin:-
- You need to use large dose.

- It keep Ca++ for bone.
C- Bisphosphonate.

3. Haemodialysis.

4. Treat the cause.
"Hypoparathyroidism"
· Causes:- 
1. Congenital deficiency of parathyroid:-

a- isolated.

b- with thymus deficiency "Di George Syndrome":- defect in formation of third and fourth  esophageal "tracheal" pouch leading to absence of both thymus  and parathyroid with defective cellular immunity.

2. Acquired:-
a- Post a neck surgery "thyroidectomy":- most common cause.

b- post-neck irradiation.

c- functional deficiency:- due to ( Mg++ "defect in hormone release" usually seen in malabsorption, diuretic or alcohol excess.
d- idiopathic hypoparathyroidism:- 

* autoimmune.

* multi-organs:- adrenal, thyroid, ovary.
* any age but especially at young people.

· Types:-
1. Hypoparathyroidism:-

Low PTH and low Ca++ level.

2. Pseudo hypoparathyroidism:-

- normal level of PTH but low Ca++ level "non-functional".

- there is tissue resistance to the effects of PTH.

- PTH receptor is normal but there is a defective post-receptor mechanism.

3. Pseudo- pseudo hypoparathyroidism:-

- both PTH and Ca++ levels are normal.

- but there are skeletal abnormalities:- short stature, short 4th and 5th metatarsals and metacarpals, fractures.

"Hypocalcaemia"

· It is more dangerous than hypercalcaemia "( respiration"
· The most common cause is hypoalbuminaemia (there is ( of total serum Ca++ but ionized Ca++ is normal.
· Causes:-
1. Parathyroid gland deficiency:- * hereditary. 
* Acquired.

2. PTH is present but not effective:-
a- chronic renal failure.

b- active vit.D is low:-  * ( intake.

* ( sun exposure.

* ( activation (renal, liver disease) "anti convulsion therapy".
* fat malabsorption.

c- pseudo hypoparathyroidism.

3. PTH is present, active but not enough:-
a- severe acute hyperphosphataemia "( Ca++ reabsorption":-

* Truma. * Acute renal failure. * Rheumatology.
b- osteitis fibrosis cyotica.

· Complications:-

Because of decreased ionized calcium concentration there will be neuromuscular hypersensitivity manifested by tetany.
· Tetany:-
- There is an increase in excitability of peripheral nerves.

- ( Mg++ is a contributing factor.

- Children: - triad of
1. Carpopedal spasm:-

- Carpal spasm:- flexed metacarpophalangeal joints with exclude intraphalangeal joints of fingers and thumb "opposition" (main d'accoucheur ??).

- Pedal spasm: - less frequent.

2. Stridor:- due to spasm of glottis.

3. Convulsion.

- Adult :-

1. Tingling in the hands, feet and around the mouth.
2. Painful carpopedal spasm is less often while stridor and fits are rare.

· Latent tetany "when there are no signs of overt tetany":-
* Trousseaus sign:-

Over inflation of sphygmomanometer cuff (( systolic B.P) ( carpal spasm (3 min).
* chvostek sign :- "less specific"

Taping over facial nerve branches as they emerge of parotid ( produce facial muscle twitching.
· In hypoparathyroidism with prolonged hypocalcaemia:-
- grand mal epilepsy, psychosis, cataracts, basal ganglia calcification and papilloedema.
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There’s only one corner of the universe you can be certain of improving and that’s your own self
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