Hyperthyroidism                                                                                 Dr.Assim Al-Fadda


 …Hyperthyroidism & Thyrotoxicosis …
Hyperthyroidism: this one mean that thyroid gland is over acting →  ↑ T3,T4

Thyrotoxicosis: is the clinical syndrome when tissue are exposed to high level of thyroxin but it doesn’t mean that the thyroid are over acting like (exogenous thyroxin)

Note: that if you are taking about thyrotoxicosis .. you are discussing the symptom wither the problem from the thyroid or outside it… but hyperthyroidism mean you are taking usually about the thyroid problem.

· Causes:

1. graves disease : it is autoimmune disease and it’s associated with other autoimmube disease.

2. toxic adenoma … adenoma in the thyroid it self … when there is more than one adenoma we call it multinodular goitar which can be toxic

3. subacute thyroiditis

4. thyrotoxicosis factita ( when the patient take thyroxin from out side)

5. rare: ovarian struma, metastatic thyroid Ca., TSH secretion pituitary tumor, pituitary resistance to T3 and T4 . ( all of these can cause thyrotoxicosis but not hyperthyroidism)
 … Grave's disease …
    -  Most common cause of thyrotoxicosis. 

    -  More common in female.
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The triad which is very important to diagnose Gravis is :

1. goiter

2. ophthalmopathy

3. peritibial myxedema

· etiology:
· autoimmune disease of unknown cause 

· there is a strong familial predisposition 

· peak incidence 20-40 years old

· pathogenesis:
some people say that some viral infection that could attack the immune system causing production of antibody that will attack the thyroid it self. But at the end you will have antibody that attack the TSH receptors in the thyroid causing the over function of the thyroid. 
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· Clinical presentation:
· general : heat intolerance, fatigue, thirst, lymphadenopathy, goiter, osteoporosis.

· CVS & respiratory: tachycardia, palpitation, atrial fibrillation, angina, Heart failure, dysnoea on exertion, exacerbations of asthma.

· GIT : wt loss with increase appetite, diarrhea& steatorrhea , vomiting . 

· CNS :hyper reflex , muscle weekness, tremors, psychosis, nervousness, irritability, periodic paralysis. 

· Derma: ↑ sweating, palmar erythema, alopecia, pretibial myxoedema, onycholysis, vitiligo .

· Reproductive sys.: amenorrhea, oligomenorrhea, infertility, loss of libido, impotence 

· EYE : exophthalamus, lead retraction, led lag, chemosis, blindness, periorbital puffiness  .

· Diagnosis:

in order to diagnose graves disease you should have:

· biochemical confirmation of hyperthyroidism ( low TSH  & high T4

· clinical confirmation ( signe & symptom + goiter+ ophthalmopathy + dermopathy
· actually you don’t need to have all these thing to diagnosis graves…

· goiter + biochemical + one of these 3 ( eye sign , dermopathy , positive thyroid antibody) is enough for diagnosis. But If one or both of them are negative…! So, we have to do further test to confirm the diagnosis like "123I uptake , thyroid scan" or Other like: 

1- TSH-R AB 

2- ↑Free T3 & normal T4    → T3 thyrotoxicosis 
·   Thyroid scan basically you will give the patient radioactive iodide which will   incorporated it side the thyroid, so if the thyroid is over functioning the uptake will be high. But if there is thyroiditis or inflammation the uptake will be low.

· If there is High uptake this mean the thyroid are over functioning Graves's disease & MNG(maltinudular goiter).
·    If there is Low uptake it mean: 
1. if pt. Take thyroxin from out side the uptake will be low

2. Iodine loadied patient e.g. lithum … bcuz the pt. Already saturated

3. subacute thyroiditis.
Note : it is important to diffrantiate between the graves & thyroditis bcuz … in thyroditis it is inflammation so the wall of the thyroid cell will be damage and the thyroxin will be discharge to the circulation causing thyrotoxicosis. So the problem is not in the manifacturing of thyroxin … it's in the wall which was rupture due to viral infection. But in Graves there is increase in manufacturing of the thyroxin so we will give him anti-thyroxin. But in thyroditis we will give symptomatic treatment.
· Regarding the thyroid scan:

· if there's a cold nodule (the gland takes iodine normal but for a specific part is not taking it) → high risk of cancer 10% (Thyroid CA).so we always do FNA"fine nedal aspiration.  

· hot nodule (gland takes iodine normal but for a specific part is more) → low risk of cancer (Thyroid CA).

· multiple nodules are taking high iodine while rest of gland is normal → multinodular goiter .

· if there's one single nodule taking high iodine while the rest of gland is not taking → toxic adenoma. (the cause of the rest of gland is not taking → due to suppression of serum TSH "no or little TSH circulation" → because pt. has hyperthyroidism caused by that solitary nodule is hyperfunctioning and not responding to TSH → the rest of the gland become dormant and atrophied because no TSH to stimulate growth and function) 

· take a look at the figure below :
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A) Normal

(B) Graves disease: diffuse increased uptake in both thyroid lobes.

(C) Toxic multinodular goiter (TMNG): “hot” and “cold” areas of uneven uptake.

(D) Toxic adenoma: increased uptake in a single nodule with suppression of the surrounding thyroid.

(E) Thyroiditis: decreased or absent uptake
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    cold nodule

· Do we need to measure the level of the antibody? 
The answer is … it depend:
1. if you have a young male/female you don't need to measure the level.

2. in case of pregnancy, bcuz the mother which have graves disease with positive antibody may affect her baby bcuz the antibody will pass through the placenta, and it will affect the thyroid of causing neonatal thyrotoxicosis …!!
3. some time TSH suppressed but normal T4 and you need to measure free T3 and it will be high. This condition called T3 toxicosis.
· Atypical presentation:
1. Thyrotoxic periodic paralysis … the patient will wakeup from the sleep with complete paralysis caused by hypokalemia which associated with Graves disease

2. thyrocardiac disease

3. Apathetic hyperthyroidism: in older pt. present with flat affect, emotional labiality, wt loss ( most common) , muscle weakness, or CHF and atrial fibrillation resistant to stander therapy.

·  Complication:
1. thyrotoxic crisis:
patient originally having hyperthyroidism but there are some causes will ↑ the hormone more and more, predisposing factor :

· post-thyroid surgery inadequately prepared pt.

· acute infection ,pneumonia ……..

· Uncontrolled DM 

· Sever streeful iliness in the body e.g.MI,trauma 

the patient will be agitated, fever, confusion, atrial fibrillation & maybe heart Failure. And it is emergency condition.

· Special cases:

1- thyrotoxicosis crisis :treated by:
· high dose of antithyriod IV 

· Supersaturated potassium iodide .. imp

· IV corticsteriod (they prevent conversion of T4 to T3)

· B-blockers
2- Orbitopathy :

· oral steroids ( prednisolone ) to suppress the autoimmune inflammation process.

· Reconstructive surgery in sever cases
3- Thyrotoxicosis and pregnancy:

· antithyriod drugs can be used, but they should be kept in the minimum level so they won't affect the function of the thyroid in fetus .

· surgery can be done.
4- Toxic adenoma &multinodular goiter:

· surgery can be done after stabilization by antithyroid drugs.

· Radioactive iodine therapy can be used 

· In mild cases, pt. can be managed by antithyriod drugs.
5- High iodine intake induce hyperthyroidism:

· amidarone is an antiarrythmis drug contain high iodine 

· about 2% of pt. treated w/ amidarone for 50days develop thyrotoxicosis.

· Radioactive iodine therapy won't work because the gland is already full by iodine, so it will never accept more iodine.

· Antithyriod drugs can be used, as well as surgery.
       6-  Simple goiter:

  Actually most of the cases will observe … but in goiter it self we have to make sure   of there thing:

1- function, is it hypo or hyper thyroid 

2- role out mechanical obstruction

3- role out malignancy

6- thyroid nodule:
first biochemical test is TSH, if the TSH suppressed that mean the nodule might be hot nodule and it secrete thyroxin … hot nodule carry very low risk of malignancy 0.5% but cold nodule carry 10% chance of malignancy. So if it's hot nodule just observe the patient in case of TSH low and normal T4. but cold nodule TSH will be normal or high and you need to do further test which is Fine Needle Aspiration(FNA).

So if you find TSH low please don't do FNA, just do thyroid uptake scan to see the function of the gland:
· If  TSH is normal or High you have to do FNA. 
· if the patient has normal function & the goiter is small & there is no nodules . this is a simple goiter and the treatment is observational.

Indication of surgery:

1- in grave's & the patient not responding to medical therapy.
2- Compression symptom regardless the cause.
8- To diff. between grave's and thyrotoxicosis :

· we do thyroid scan… except in amidarone case.bcuz the thyroid saturated already (amidarone contain a lot of iodide)
· Treatment of grave's:

1. Anti thyroid medication … you will give the patient these treatment and you will suspect the remission in only 20-40% , most of the patient will relapse when you stop the medication. You use it to control the disease by high dose. initially and then taper the dose gradually. And we use B-blocker & Supersaturated potassium iodide to decease the manufacturing of thyroxin. 
      Side effect: hepatitis & agranulocytosis. 
2. you destroy the thyroid either by radioactive treatment or by Surgery. 
· Type of Thyroid cancer: 
1- follicular carcinoma : have distance metastatic
2- papillary carcinoma : the most common cancer have local spread 

3- anaplastic carcinoma : very dangerous.
4- medullary carcinoma : you have to assess the biomarker calcitonin 
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