


hyperthyroidism 



The term ‘‘hyperthyroidism,’’ is a form of 

thyrotoxicosis due to inappropriately high 

synthesis and secretion of thyroid hormone(s) 

by the thyroid 



The term ‘‘thyrotoxicosis’’ refers to a clinical 

state that results from inappropriately high 

thyroid hormone action in tissues generaly due 

to inappropriately high tissue thyroid hormone 

levels 



Primary 

Hyperthyroidism 
 Graves’ disease 

  Toxic multinodular goiter  

 Toxic adenoma  

 Functioning thyroid carcinoma metastases 

  Activating mutation of the TSH receptor 

Activating mutation of GSα (McCune-Albright 

syndrome) 

  Struma ovarii 

  Drugs: iodine excess (Jod-Basedow phenomenon) 



Thyrotoxicosis 

without 

Hyperthyroidism  
 Subacute thyroiditis  

 Silent thyroiditis  

 Other causes of thyroid destruction: amiodarone, 

radiation, infarction of adenoma 

  Ingestion of excess thyroid hormone (thyrotoxicosis 

factitia) or thyroid tissue 



Secondary 

Hyperthyroidism  
 TSH-secreting pituitary adenoma 

  Thyroid hormone resistance syndrome: occasional patients may 

have features of thyrotoxicosis  

 Chorionic gonadotropin-secreting tumors 

  Gestational thyrotoxicosis 



GRAVES’ DISEASE  



Graves’ disease accounts for 60–80% of thyrotoxicosis. 

The prevalence varies among populations, reflecting 

genetic factors and iodine intake (high iodine intake 

is associated with an increased prevalence of Graves’ 

disease 



 Graves’ disease occurs in up to 2% of women 

but is one-tenth as frequent in men 



rarely begins before adolescence and typically 

occurs between 20 and 50 years ages .also 

accures in elderly 



 Indirect evidence suggests that stress is an 

important environmental factor, presumably 

operating through neuroendocrine effects on the 

immune system. Smoking is a minor risk factor for 

Graves’ disease and a major risk factor for the 

development of ophthalmopathy. 



The hyperthyroidism of Graves’ disease is caused by 

thyroid- stimulating immunoglobulin (TSI) that are 

synthesized in the thyroid gland as well as in bone 

marrow and lymph nodes 



 TSI, assays are useful in monitoring pregnant Graves’ 

patients in whom high levels of TSI can cross the placenta 

and cause neonatal thyrotoxicosis 



Cytokines appear to play a major role in thyroid-

associated ophthalmopathy. There is infiltration 

of the extraocular muscles by activated T cells; 

the release of cytokines such as interferon γ (IFN-

γ), tumor necrosis factor (TNF), and interleukin-1 

(IL-1) results in fibroblast activation and 

increased synthesis of glycosaminoglycans that 

trap water, thereby leading to characteristic 

muscle swelling 



clinical presentation 



The clinical presentation depends on the severity 

of thyrotoxicosis, the duration of disease, 

individual susceptibility to excess thyroid 

hormone, and the patient’s age 



   slim pt c proptosis  goiter tremor anxity  

palpitation hair loss weight loss    



In the elderly, features of thyrotoxicosis may be 

subtle or masked, and patients may present mainly 

with fatigue and weight loss, a condition known as 

apathetic thyrotoxicosis. 



apathetic thyrotoxicosis may be mistaken for 

depression in the elderly 



 Thyrotoxicosis may cause unexplained weight 

loss, despite an enhanced appetite, due to the 

increased metabolic rate. Weight gain occurs in 

5% of patients, however, because of increased 

food intake 



. Other prominent features include hyperactivity, 

nervousness, and irritability, ultimately leading to a 

sense of easy fatigability in some patients. Insomnia 

and impaired concentration are common 



 Common neurologic manifestations include Fine 

tremor ,hyperreflexia, muscle wasting, and 

proximal myopathy without fasciculation 



 The increase in intraorbital pressure can lead to 

proptosis, diplopia, and optic neuropathy 



 Thyrotoxicosis is sometimes associated with a form 

of hypokalemic periodic paralysis; this disorder is 

particularly common in Asian males with 

thyrotoxicosis,  



The most common cardiovascular manifestation is 

sinus tachycardia, often associated with 

palpitations, occasionally caused by 

supraventricular tachycardia 



Atrial fibrillation is more common in patients >50 

years of age. Treatment of the thyrotoxic state 

alone converts atrial fibrillation to normal sinus 

rhythm in about half of patients, suggesting the 

existence of an underlying cardiac problem in the 

remainder 



skin is usually warm and moist, and the patient 

may complain of sweating and heat intolerance, 

particularly during warm weather. Palmar 

erythema, onycholysis, and, less commonly, 

pruritus, urticaria, and diffuse hyperpigmentation 

may be evident 



Hair texture may become fine, and a diffuse 

alopecia occurs in up to 40% of patients, 

persisting for months after restoration of 

euthyroidism.  



Women frequently experience oligomenorrhea or 

amenorrhea; in men, there may be impaired sexual 

function and, rarely, gynecomastia.  



The direct effect of thyroid hormones on bone 

resorption leads to osteopenia in long-standing 

thyrotoxicosis 



; mild hypercalcemia occurs in up to 20% of 

patients, but hypercalciuria is more common. 

There is a small increase in fracture rate in 

patients with a previous history of thyrotoxicosis.  



In Graves’ disease, the thyroid is usually diffusely 

enlarged to two to three times its normal size. The 

consistency is firm, but not nodular.  



There may be a thrill or bruit, best detected at 

the inferolateral margins of the thyroid lobes, 

due to the increased vascularity of the gland and 

the hyperdynamic circulation 



Lid retraction, causing a staring appearance, can 

occur in any form of thyrotoxicosis and is the 

result of sympathetic overactivity. However, 

Graves’ disease is associated with specific eye 

signs that comprise Graves’ ophthalmopathy  



 However, the enlarged extraocular muscles 

typical of the disease, and other subtle features, 

can be detected in most patients when 

investigated by ultrasound or computed 

tomography (CT) imaging of the orbit 



 The onset of Graves’ ophthalmopathy occurs 

within the year before or after the diagnosis of 

thyrotoxicosis in 75% of patients but can 

sometimes precede or follow thyrotoxicosis by 

several years, accounting for some cases of 

euthyroid ophthalmopathy.  



 This condition is also called thyroid-associated 

ophthalmopathy, because it occurs in the absence 

of hyperthyroidism in 10% of patients. Most of 

these individuals have autoimmune 

hypothyroidism or thyroid antibodies 



 Unilateral signs are found in up to 10% of 

patients. The earliest manifestations of 

ophthalmopathy are usually a sensation of 

grittiness, eye discomfort, and excess tearing. 

About one-third of patients have proptosis 



 In severe cases, proptosis may cause corneal 

exposure and damage, especially if the lids fail to 

close during sleep. Periorbital edema, scleral 

injection, and chemosis are also frequent.  



In 5–10% of patients, the muscle swelling is so severe 

that diplopia results, typically, but not exclusively, 

when the patient looks up and laterally 



serious manifestation is compression of the optic 

nerve at the apex of the orbit, leading to 

papilledema; peripheral field defects; and, if left 

untreated, permanent loss of vision 



The skin is usually warm and moist, and 

the patient may complain of sweating and 

heat intolerance, particularly during warm 

weather..  



Palmar erythema, onycholysis, and, less 

commonly, pruritus, urticaria, and diffuse 

hyperpigmentation may be evident. 



Hair texture may become fine, and a diffuse 

alopecia occurs in up to 40% of patients, 

persisting for months after restoration of 

euthyroidism 



Thyroid dermopathy occurs in <5% of patients with 

Graves’ disease almost always in the presence of 

moderate or severe ophthalmopathy 



Although most frequent over the anterior and 

lateral aspects of the lower leg (hence the term 

pretibial myxedema), skin changes can occur at 

other sites, particularly after trauma 



The typical lesion is a noninflamed, indurated 

plaque with a deep pink or purple color and an 

“orange skin” appearance. Nodular involvement 

can occur, and the condition can rarely extend 

over the whole lower leg and foot, mimicking 

elephantiasis.  



. Thyroid acropachy refers to a form of clubbing 

found in <1% of patients with Graves’ disease It is so 

strongly associated with thyroid dermopathy 



alternative cause of clubbing should be sought in 

a Graves’ patient without coincident skin and 

orbital involvement 















Diagnosis and lab 

data 





In overt hyperthyroidism, serum free T4 

and/or T3 are elevated, and serum TSH 

is subnormal (usually <0.01 mU/L in a 

third generation assay).  

 



In mild hyperthyroidism, serum T4 and free 

T4 can be normal, only serum T3 may be 

elevated, and serum TSH will be low or 

undetectable. These laboratory findings have 

been called ‘‘T3-toxicosis’’ and may 

represent the earliest stages of 

hyperthyroidism caused by GD or an 

autonomously functioning thyroid nodule. 

 

 



Subclinical hyperthyroidism T4 and T3 

normal with TSH supressed  



The term ‘‘euthyroid hyperthyroxinemia’’ has 

been used to describe a number of entities, 

primarily thyroid hormone-binding protein 

disorders, which cause elevated total serum T4 

concentrations (and frequently elevated total 

serum T3 concentrations) in the absence of 

hyperthyroidism 



These conditions include elevations in T4 

binding globulin (increased TBG in 

pregnancy) 



disorders known as euthyroid 

hyperthyroxinemia or familial 

dysalbuminemic hyperthyroxinemia 

(FDH) These disorders result in 

increased total T4 and/or T3, but 

unbound hormone levels are normal. 



Other causes of euthyroid hyperthyroxinemia 

include those drugs that inhibit T4 to T3 

conversion, such as amiodarone  or high-dose 

propranolol , acute psychosis , extreme high 

altitude , and amphetamine abuse 



Thyroid Hormone Resistance Resistance to 

thyroid hormone (RTH) is an autosomal 

dominant disorder characterized by elevated 

thyroid hormone levels and inappropriately 

normal or elevated TSH.  



Individuals with RTH do not, in general, 

exhibit signs and symptoms that are 

typical of hypothyroidism because 

hormone resistance is partial and is 

compensated by increased levels of 

thyroid hormone. 



The clinical features of RTH can include 

goiter, attention deficit disorder, mild 

reduction in IQ, delayed skeletal maturation, 

tachycardia, and impaired metabolic 

responses to thyroid hormone. 



 However, subnormal TSH levels between 0.01 

and 0.1 mIU/L may be seen during the first 

trimester of pregnancy (due to hCG 

secretion), after treatment of 

hyperthyroidism (because TSH can remain 

suppressed for several months), and in 

response to certain medications (e.g., high 

doses of glucocorticoids or dopamine). 



 

 

The etiology of thyrotoxicosis should be 

determined. If the diagnosis is not apparent 

based on the clinical presentation and initial 

biochemical evaluation, diagnostic testing is 

indicated and can include, depending on 

available expertise and resources, 

70 



In a patient with a symmetrically enlarged 

thyroid, enlarged thyroid, recent onset of 

orbitopathy, and moderate to severe 

hyperthyroidism, the diagnosis of GD is 

likely and further evaluation of 

hyperthyroidism causation is unnecessary.  
 

 .  
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diagnostic testing 

  (1) measurement of TRAb, 

  (2) determination of the radioactive iodine uptake 

(RAIU), 

  (3) measurement of thyroidal blood flow on 

ultrasonography.  

 An iodine-123 or technetium-99m  pertechnetate scan 

should be obtained when the clinical presentation 

suggests a toxic adenoma or toxic multinodular goiter. 

Strong recommendation, moderate-quality evidence. 



In a thyrotoxic patient with a non-nodular thyroid 

and no definite orbitopathy, measurement of 

TRAb or a radioactive iodine uptake can be used 

to distinguish GD from other etiologies 



TRAb is cost-effective because if it is positive 
it confirms the diagnosis of the most common 
cause of thyrotoxicosis, but if negative it does 
not distinguish among other etiologies, and it 
can be negative in very mild GD. 
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The newer TRAb assays are positive in 96% of 

patients with GD  
 



The ratio of total T3 to total T4 can also 

be useful in assessing the etiology of 

thyrotoxicosis. Because a hyperactive 

gland produces more T3 than T4,  

 

 



whereas T4 is elevated more than T3 in 

thyrotoxicosis caused by thyroiditis ; in one 

study the ratio of total T3/total T4(ng/mcg) 

was >20 in GD and toxic nodular goiter, and 

<20 in painless or postpartum thyroiditis .  

 

 



A high T4 to T3 ratio may be seen in 

thyrotoxicosis factitia (from exogenous 

levothyroxine). 
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 If not elucidated by the history, 
factitious ingestion of thyroid 
hormone can be distinguished from 
other causes of thyrotoxicosis by a: 

 

  low serum thyroglobulin level, 

  a near-zero RAIU, 

  and a T3 to T4 ratio (ng/mcg) <20 
if due to exogenous  levothyroxine.  

 
 . 

 

 . 
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Uptake is usually elevated in patients with GD 

and normal or high in toxic nodular goiter, 

unless there has been a recent exposure to 

iodine (e.g., radiocontrast).  

 

The RAIU will be near zero in patients with 

painless, postpartum, or subacute thyroiditis, 

factitious ingestion of thyroid hormone or 

recent excess iodine intake.  
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The RAIU may be low after exposure to 

iodinated contrast in the preceding 1–2 

months or with ingestion of a diet 

unusually rich in iodine such as seaweed 

soup 



TREATMENT 



The main antithyroid drugs are thionamides; 

propylthiouracil, carbimazole (not available in 

the United States), and the active metabolite of 

the latter, methimazole 



 All inhibit the function of TPO, 

reducing oxidation and organification of 

iodide.  



These drugs also reduce thyroid antibody levels by 

mechanisms that remain unclear, and they appear to 

enhance spontaneous rates of remission 



The initial dose of carbimazole or 

methimazole is usually 10–20 mg every 8 

or 12 h, but once-daily dosing is possible 

after euthyroidism is restored 



. Propylthiouracil is given at a dose of 100–

200 mg every 6–8 h, and divided doses are 

usually given throughout the course.  



Lower doses of each drug may suffice in 

areas of low iodine intake 



Thyroid function tests and clinical 

manifestations are reviewed 4–6 weeks 

after starting treatment, and the dose is 

titrated based on unbound T4 levels 



. TSH levels often remain suppressed for 

several months and therefore do not 

provide a sensitive index of treatment 

respons 



 The usual daily maintenance doses of antithyroid 

drugs in the titration regimen are 2.5–10 mg of 

carbimazole or methimazole and 50–100 mg of 

propylthiouracil.  



Maximum remission rates (up to 30–60% 

in some populations) are achieved by 

12–18 months for the titration regimen 

and are higher in patients where TRAb 

levels are no longer detected, than in 

those with TRAb persistence 



 Younger patients, males, smokers, and patients 

with a history of allergy, severe hyperthyroidism 

or large goiters are most likely to relapse when 

treatment stops, but outcomes are difficult to 

predict.  



The common minor side effects of antithyroid 

drugs are rash, urticaria, fever, and arthralgia (1–

5% of patients). These may resolve spontaneously 

or after substituting an alternative antithyroid 

drug; rashes may respond to an antihistamine 



 Rare but major side effects include hepatitis 

(especially with propylthiouracil; avoid use in 

children) and cholestasis (methimazole and 

carbimazole); vasculitis; and, most important, 

agranulocytosis (<1%).  



 Written instructions should be provided 

regarding the symptoms of possible 

agranulocytosis (e.g., sore throat, fever, 

mouth ulcers) and the need to stop 

treatment pending an urgent complete 

blood count to confirm that 

agranulocytosis is not present. 



It is not useful to monitor blood counts 

prospectively, because the onset of 

agranulocytosis is and abrupt 



Propranolol (20–40 mg every 6 h) or 

longer-acting selective β1 receptor 

blockers such as atenolol may be helpful 

to control palpitation  



In consultation with a cardiologist, 

anticoagulation with warfarin should be 

considered in all patients with atrial 

fibrillation; there is often spontaneous 

reversion to sinus rhythm with control of 

hyperthyroidism, and long-term 

anticoagulation is not usually needed.  



Decreased warfarin doses are required 

when patients are thyrotoxic. If digoxin 

is used, increased doses are often 

needed in the thyrotoxic state 



1. Radioiodine causes progressive 

destruction of thyroid cells and can be 

used as initial treatment or for relapses 

after a trial of antithyroid drugs.  



 There is a small risk of thyrotoxic crisis 

(see below) after radioiodine, which can 

be minimized by pretreatment with 

antithyroid drugs for at least a month 

before treatment 



Carbimazole or methimazole must be 

stopped 2–3 days before radioiodine 

administration to achieve optimum 

iodine uptake, and can be restarted 3–7 

days after radioiodine in those at risk of 

complications from worsening 

thyrotoxicosis 



Efforts to calculate an optimal dose of 

radioiodine that achieves euthyroidism 

without a high incidence of relapse or 

progression to hypothyroidism have not 

been successful 



 A practical strategy is to give a fixed 

dose based on clinical features, such as 

the severity of thyrotoxicosis, the size 

of the goiter (increases the dose 

needed), and the level of radioiodine 

uptake (decreases the dose needed). 

131I dosage generally ranges between 

(10 mCi) (15 mCi) 



 In general, patients need to avoid 

close, prolonged contact with children 

and pregnant women for 5–7 days 

because of possible transmission of 

residual isotope and exposure to 

radiation emanating from the  



Pregnancy and breast-feeding are 

absolute contraindications to 

radioiodine treatment, but patients can 

conceive safely 6 months after 

treatment 
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Thyrotoxic crisis, or thyroid storm, is rare and 

presents as a life-threatening exacerbation of 

hyperthyroidism, accompanied by fever, delirium, 

seizures, coma, vomiting, diarrhea, and jaundice 



The mortality rate due to cardiac failure, 

arrhythmia, or hyperthermia is as high as 30%, 

even with treatment 



Thyrotoxic crisis is usually precipitated by acute 

illness (e.g., stroke, infection, trauma, diabetic 

ketoacidosis), surgery (especially on the thyroid), 

or radioiodine treatment of a patient with 

partially treated or untreated hyperthyroidism.  



. Large doses of propylthiouracil (500–1000 mg 

loading dose and 250 mg every 4 h) should be 

given orally or by nasogastric tube or per 

rectum;..  



the drug’s inhibitory action on T4 → T3 

conversion makes it the antithyroid drug of 

choice 



If not available, methimazole can be used in 

doses of 20 mg every 6 h 



, stable iodide (5 drops SSKI every 6 h) is given to 

block thyroid hormone synthesis via the Wolff-

Chaikoff effect (the delay allows the antithyroid 

drug to prevent the excess iodine from being 

incorporated into new hormone 



 Propranolol should also be given to reduce 

tachycardia and other adrenergic manifestations 

(60–80 mg PO every 4 h; or 2 mg IV every 4 h).  



. Although other  β-adrenergic blockers can be 

used, high doses of propranolol decrease T4 → T3 

conversion, and the doses can be easily adjusted 



 Caution is needed to avoid acute negative 

inotropic effects, but controlling the heart rate is 

important, as some patients develop a form of 

high- output heart failure. Short-acting IV esmolol 

can be used to decrease heart rate while 

monitoring for signs of heart failure 



 Additional therapeutic measures include 

glucocorticoids (e.g., hydrocortisone 300 mg IV 

bolus, then 100 mg every 8 h), antibiotics if 

infection is present, cholestyramine to sequester 

thyroid hormones, cooling, oxygen, and IV fluids.  



ASA  should be avoided in thyroid storm 

due to compete with t3 and t4 for 

binding to TBG and increase free 

hormone 



Indication of treatment of subclinicl 

hyperthyroid:postmenoposal osteoprosi 

cardiac dx  infertility or mens disorder 

nonspecific symptom especialy in old 

age 



SUBACUTE 

THYROIDITIS  



The patient typically complains of a sore throat, 

and examination reveals a small goiter that is 

exquisitely tender. Pain is often referred to the 

jaw or ear.  



 Many viruses have been implicated, including 

mumps coxsackie, influenza, adenoviruses, and 

echoviruses, but attempts to identify the virus in 

an individual patient are often unsuccessful and 

do not influence management 



The thyroid shows a characteristic patchy 

inflammatory infiltrate with disruption of the 

thyroid follicles and multinucleated giant cells 

within some follicles. The follicular changes 

progress to granulomas accompanied by fibrosis. 

Finally, the thyroid returns to normal, usually 

several months after onset 



During this destructive phase, radioactive iodine 

uptake is low or undetectable.  



After several weeks, the thyroid is depleted of 

stored thyroid hormone and a phase of 

hypothyroidism typically occurs, with low 

unbound T4 (and sometimes T3) and moderately 

increased TSH levels. 



Radioactive iodine uptake returns to normal or is 

even increased as a result of the rise in TSH. 

Finally, thyroid hormone and TSH levels return to 

normal as the disease subsides 



Complete resolution is the usual outcome, but 

late-onset permanent hypothyroidism occurs in 

15% of cases, particularly in those with 

coincidental thyroid autoimmunity 



, thyroid function tests characteristically evolve 

through three distinct phases over about 6 

months: (1) thyrotoxic phase, (2) hypothyroid 

phase, and (3) recovery phase. In the thyrotoxic 

phase, T4 and T3 levels are increased, reflecting 

their discharge from the damaged thyroid cells, 

and TSH is suppressed.  



 The diagnosis is confirmed by a high ESR and low 

uptake of radioiodine (<5%) or 99mTc 

pertechnetate (as compared to salivary gland 

pertechnetate concentration).  



 The white blood cell count may be increased and thyroid 

antibodies are negative 



Relatively large doses of aspirin (e.g., 600 mg 

every 4–6 h) or nonsteroidal anti-inflammatory 

drugs (NSAIDs) are sufficient to control symptoms 

in many cases..  



If this treatment is inadequate, or if the patient 

has marked local or systemic symptoms, 

glucocorticoids should be given. The usual 

starting dose is 15–40 mg.  



The dose is gradually tapered over 6–8 weeks, in 

response to improvement in symptoms and the 

ESR 

 of prednisone, depending on severity 



Thyroid function should be monitored every 2–4 weeks 

using TSH and unbound T4 levels. 



Antithyroid drugs play no role in 

treatment of the thyrotoxic phase. 



Symptoms of thyrotoxicosis improve 

spontaneously but may be ameliorated 

by β-adrenergic blockers 



Levothyroxine replacement may be 

needed if the hypothyroid phase is 

prolonged, but doses should be low 

enough (50–100 μg daily) to allow TSH-

mediated recovery. 



silent thyroiditis 



Painless thyroiditis, or “silent” 

thyroiditis, occurs in patients with 

underlying autoimmune thyroid disease 

and has a clinical course similar to that 

of subacute thyroiditis 



The condition is associated with the presence of 

TPO antibodies antepartum, and it is three times 

more common in women with type 1 diabetes 

mellitus 



Thyroxine replacement may be needed for the 

hypothyroid phase but should be withdrawn after 

6–9 months, as recovery is the rule. 



The condition occurs in up to 5% of 

women 3–6 months after pregnancy and 

is then termed postpartum thyroiditis 



.. Typically, patients have a brief phase 

of thyrotoxicosis lasting 2–4 weeks, 

followed by hypothyroidism for 4–12 

weeks, and then resolution; often, 

however, only one phase is apparent..  



In addition to the painless goiter, silent thyroiditis 

can be distinguished from subacute thyroiditis by 

a normal ESR and the presence of TPO antibodies 



Glucocorticoid treatment is not indicated for 

silent thyroiditis. Severe thyrotoxic symptoms can 

be managed with a brief course of propranolol, 

20–40 mg three or four times daily. 



Annual follow-up thereafter is recommended, 

because a proportion of these individuals develop 

permanent hypothyroidism. The condition may 

recur in subsequent pregnancies 



.. As in subacute thyroiditis, the uptake of 99mTc 

pertechnetate or radioactive iodine is initially 

suppressed 




