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Thyroid Disorders 
• The normal function of the thyroid gland is 

directed toward the secretion of 

levothyroxine (LT4) and L-3,5,5′-

triiodothyronine (T3), which influence a 

diversity of metabolic processes 



�Thyrotoxicosis 



Thyrotoxicosis 
• Thyrotoxicosis is defined as the state of 

thyroid hormone excess (↑ circulating levels 

of thyroid hormone) and is not synonymous 

with hyperthyroidism, which is the result of 

excessive thyroid function 
 

• However, the major causes of thyrotoxicosis 

are Primary Hyperthyroidism caused by: 

o Hyperthyroid Graves’ disease 

o Toxic multinodular goiter (MNG) 

o Toxic solitary adenoma 



Thyrotoxicosis 
• Other causes of Primary Hyperthyroidism:  

o Drugs: 

� Iodine excess (amiodarone, 

radiographic contrast media, iodine 

supplementation program) via the 

Jod-Basedow phenomenon (enhanced 

thyroid hormone production by 

autonomous nodules) 

� Immune check-point inhibitors 

(causing Graves’ disease via 

autoimmune mechanism) 



Thyrotoxicosis 
• Other causes of Primary Hyperthyroidism: 

o Activating mutation of G protein α-

stimulating subunit ‘GSα’(McCune-

Albright syndrome) 

o Activating mutation of the TSH receptor 

o Functioning thyroid carcinoma 

metastases 

o Struma ovarii (ovarian teratoma 

containing thyroid tissue) 



Thyrotoxicosis 
• Causes of Secondary Hyperthyroidism: 

o TSH-producing pituitary tumors 

(thyrotroph adenomas) (<1% of pituitary 

tumors) 
 

o Choriocarcinoma, hydatidiform mole, 

and gestational thyrotoxicosis (human 

chorionic gonadotropin ‘HCG’ has 

thyroid-stimulating activity and thus 

circulating TSH levels are low in these 

forms of secondary hyperthyroidism) 



Thyrotoxicosis 
• Causes of Thyrotoxicosis without 

Hyperthyroidism: 

o A) Thyroid destruction: 

� Subacute thyroiditis (also termed de 

Quervain’s thyroiditis, granulomatous 

thyroiditis, or viral thyroiditis) 

� Silent thyroiditis (including 

postpartum thyroiditis) 

� Others: amiodarone, radiation, 

infarction of an adenoma 



Thyrotoxicosis 
• Causes of Thyrotoxicosis without 

Hyperthyroidism (continued): 

o B) Ingestion of excess thyroid hormone 

or thyroid tissue (Thyrotoxicosis factitia) 



Thyrotoxicosis 
 

• Thyrotoxicosis occurs in thyroid 

destruction because thyroid damage 

results in release of preformed thyroid 

hormone into the circulation 



Thyrotoxicosis 
 

• Subacute thyroiditis (also termed de 

Quervain’s thyroiditis, granulomatous 

thyroiditis, or viral thyroiditis) is a non-

autoimmune inflammation that presents 

following a viral upper respiratory tract 

infection and is distinguished by a tender 

or painful thyroid (with a diffuse and firm 

goiter) 



Thyrotoxicosis 
 

• Silent thyroiditis is a painless (silent) 

autoimmune inflammation 

� The condition may occur in some 

women few months after pregnancy 

and is then termed postpartum 

thyroiditis 

 

• Permanent hypothyroidism may follow all 

forms of destructive thyroiditis 



Thyrotoxicosis: Causes Summary 

• Primary Hyperthyroidism 

• Secondary Hyperthyroidism 

• Thyrotoxicosis without Hyperthyroidism 



Thyrotoxicosis: Symptoms 
In descending order of frequency: 

• Hyperactivity, irritability, dysphoria 

• Heat intolerance and increased sweating 

• Palpitations 

• Fatigue and weakness 

• Weight loss with increased appetite 

• Diarrhea 

• Polyuria 

• Oligomenorrhea/amenorrhea, loss of 

libido 



Thyrotoxicosis: Signs 
(excluding those specific for Graves’ disease) 

• Tachycardia 

• Lid retraction 

• Lid lag (sympathetic overactivity of the 

levator palpebrae superioris) 

• Warm, moist skin 

• Fine tremor 

• Hyperreflexia 

• Muscle wasting, proximal myopathy 

• Gynecomastia 



Thyrotoxicosis 
• Symptoms and signs of thyrotoxicosis are 

usually present in patients with 

hyperthyroidism 

 

• Older adult patients with thyrotoxicosis 

may present with depression, atrial 

fibrillation (AF), and heart failure (HF) 



Thyrotoxicosis 
• Physical examination findings specific for 

Graves’ disease include: 

� Goiter (diffuse soft with bruit) 
 

� Ophthalmopathy (periorbital edema, 

chemosis/conjunctival irritation, 

proptosis/exophthalmos, and 

diplopia/extraocular muscle palsy) 



Ophthalmopathy in Graves’ 

disease (lid retraction, 

periorbital edema, 

conjunctival injection, and 

proptosis) 

 

 

 

 

 

Harrison’s Principles of  

Internal Medicine; 20th 

Edition; 2018; 

Chapter 377; Page 2704 



Bilateral Graves’ ophthalmopathy (diplopia, ↓ VA in the L, proptosis. periorbital swelling) 
 

Davidson’s Principles and Practice of Medicine; 23rd Edition; 2018; Chapter 18; Page 645 



Thyrotoxicosis 
• Physical examination findings specific for 

Graves’ disease include: 

� Thyroid dermopathy (most frequent over 

the anterior and lateral aspects of the 

lower leg ~ hence the term ‘pretibial 

myxedema’) 
 

� Thyroid acropachy (digital clubbing, 

soft tissue swelling of the hands and feet, 

and periosteal new bone formation) 



Thyroid 

dermopathy over 

the lateral aspects 

of  the shins 

(pretibial 

myxedema) 

 

 

 

Harrison’s 
Principles of 
Internal 
Medicine; 20th 
Edition; 2018; 
Chapter 377; 
Page 2704 



Thyroid Acropachy 
 

Harrison’s Principles of Internal Medicine; 20th Edition; 2018; Chapter 377; Page 2704 



Thyrotoxicosis 
• The TSH-producing pituitary tumors 

(thyrotroph adenomas) are rare (<1% of 

pituitary tumors) but are often large 

macroadenomas and locally invasive with 

compressive effects including 

hypopituitarism, and patients usually 

present with diffuse goiter and 

hyperthyroidism, and 

� if GH co-secreted => Acromegaly also 

� if PRL co-secreted => 

Hyperprolactinemia also 



Thyrotoxicosis: Thyroid Storm 
• Thyroid storm is the development of life-

threatening hyperthyroidism associated 

with fever, severe diaphoresis, vomiting, 

diarrhea, tachycardia, cardiac 

decompensation, and mental status 

changes including delirium and psychosis 
 

• It is induced by surgery, infection, stress, 

or administration of an acute iodine load 

(contrast agents) in patients with 

preexisting hyperthyroidism 



Thyrotoxicosis: Thyroid Storm 
• Thyroid storm is a clinical diagnosis ~ No 

level of thyroid hormone elevation is 

diagnostic 



Thyrotoxicosis: Testing 
• Serum TSH and free T4 levels are required 

to make the diagnosis of thyrotoxicosis 
 

• In primary hyperthyroidism, the TSH is 

suppressed and the free T4 is elevated 
 

• If TSH is suppressed but free T4 is normal, 

free T3 level should be obtained to 

diagnose primary hyperthyroidism with T3 

toxicosis if it’s elevated (rare condition) 



Thyrotoxicosis: Testing 
• If TSH is suppressed, and both the free T4 

and free T3 levels are normal, then the 

condition is called subclinical 

thyrotoxicosis 

• If the free T4 is elevated but the TSH is 

also elevated or inappropriately normal 

(TSH is not suppressed), then the 

diagnosis is a thyrotroph adenoma (also 

the free T3, alpha subunit ‘ASU’ and 

ASU/TSH molar ratio would all be 

elevated) 



Thyrotoxicosis: Testing 
• Ancillary laboratory testing may reveal 

mild hypercalcemia, elevated alkaline 

phosphatase, alanine aminotransferase 

(ALT) and γ-glutamyl transferase (GGT), 

and low total and HDL cholesterol 

• TSH-receptor antibodies are associated 

with Graves’ disease (an autoimmune 

disorder) ~ However, antibodies need not 

be checked routinely in the evaluation of 

hyperthyroidism unless the diagnosis is 

uncertain 



Thyrotoxicosis: Testing 
• An elevated ESR supports thyroiditis Dx 

 

• Thyroglobulin levels can be elevated in 

hyperthyroidism and thyroiditis 

 

• Intake of exogenous thyroid hormone 

suppresses thyroglobulin levels, which 

makes its measurement useful in patients 

with thyrotoxicosis caused by surreptitious 

use of thyroid hormone 



Thyrotoxicosis: Imaging 
Radioactive Iodine-123 (123I) Uptake and Scan 

� Diffuse homogeneous increased uptake: 

• Graves’ disease 

• Thyrotroph adenoma 
 

� Patchy areas of increased uptake: 

• Toxic MNG 
 

� Focal increased uptake with decreased 

uptake in the rest of the gland: 

• Toxic solitary adenoma 



Thyrotoxicosis: Imaging 
Radioactive Iodine-123 (123I) Uptake and Scan 

� Decreased or no uptake: 

• Iodine load (IV contrast or amiodarone) 

• Thyroid destruction as in silent, 

postpartum, subacute, and amiodarone-

induced thyroiditides 

• Extrathyroidal T4 source such as the 

surreptitious ingestion of excessive 

thyroid hormone 



99mTechnetium pertechnetate scans of  patients with thyrotoxicosis 

 
Davidson’s Principles and Practice of Medicine; 23rd Edition; 2018; Chapter 18; 
Page 638 



Thyrotoxicosis: Imaging 
• If laboratory testing is diagnostic of a 

thyrotroph adenoma, then a pituitary 

MRI should be done which usually 

shows a pituitary tumor of ≥6 mm 



Thyrotoxicosis: Treatment 
• Available strategies for managing 

hyperthyroidism include 

� Antithyroid drugs (ATDs) 

� Radioactive iodine therapy (131I) 

� Thyroidectomy 



Thyrotoxicosis: Treatment 
� Radioactive iodine therapy (131I) 

• It is associated with few adverse effects 

but may lead to painful radiation 

thyroiditis and sialadenitis 

 

• It is not used during pregnancy or 

breastfeeding 



Thyrotoxicosis: Treatment 
• 131I therapy or surgery are recommended 

to treat toxic MNG or toxic solitary 

adenoma [with the 131I ablation, 

hyperactive nodules take up iodine 

preferentially while suppressed normal 

tissue receives minimal radiation 

exposure and the treatment frequently 

restores euthyroidism] 



Thyrotoxicosis: Treatment 
� Antithyroid drugs (ATDs) 

• They may lead to a drug-free remission 

of Graves’ disease in 30% to 50% of 

patients after 1 year of treatment 

 

• They may also be used short term as a 

bridge to more definitive therapy 

(radioactive iodine ablation or 

thyroidectomy) 



Thyrotoxicosis: Treatment 
� Antithyroid drugs (ATDs) Comparison: 

� Methimazole: 

o First-line antithyroid medication for 

most patients 

o Adverse events: Agranulocytosis, drug 

rash, and hepatotoxicity 



Thyrotoxicosis: Treatment 
� Antithyroid drugs (ATDs) Comparison: 

� Propylthiouracil: 

o Treatment of choice in first trimester  

of pregnancy 

o Preferred in thyroid storm (inhibits 

peripheral T4 to T3 conversion) 

o Adverse events: Same as methimazole, 

except more frequent hepatotoxicity 



Thyrotoxicosis: Treatment 
� Antithyroid drugs (ATDs) Comparison: 

� A fever or sore throat in a patient taking 

methimazole or propylthiouracil should 

be presumed to be agranulocytosis until 

proven otherwise 



Thyrotoxicosis: Treatment 
• For symptoms of sympathetic nervous 

system: β-blockade (atenolol or 

propranolol) 
 

• For severe Graves’ ophthalmopathy: 

o Methimazole or thyroidectomy 

o Avoid radioactive iodine (may worsen 

ophthalmopathy unless pretreated with 

glucocorticoids) 



Thyrotoxicosis: Treatment 
� Thyroidectomy: 

• It is preferred when definitive therapy for 

hyperthyroidism is required in a patient 

with severe Graves’ ophthalmopathy 

• It may also be considered 

� if radioactive iodine or antithyroid 

drugs cannot be given or are not 

tolerated 

� or if a large goiter is causing local 

symptoms 



Thyrotoxicosis: Treatment 
• For preparation for thyroidectomy: 

Methimazole 

 

• For Subclinical hyperthyroidism: 

Methimazole 
 

• Hyperthyroidism in pregnancy: 

� Propylthiouracil in first trimester and  

methimazole thereafter 

� Radioactive iodine is contraindicated 



Thyrotoxicosis: Treatment 
• For thyroid storm: 

o Propylthiouracil (preferred) or 

methimazole 

o Iodine-potassium solutions (to block 

thyroid hormone synthesis via the Wolff-

Chaikoff effect which lasts for about 10 

days, after which it is followed by an 

‘escape phenomenon’) 

o Glucocorticoids 

o β-blockers 



Thyrotoxicosis: Treatment 
• For subacute thyroiditis: 

� NSAIDs or GCs for pain management 

� Atenolol or propranolol for sympathetic 

symptoms 

� ATDs are not helpful 

� Levothyroxine for symptomatic 

hypothyroidism 

� Repeat thyroid studies in 4-6 months 

� In 50% of patients, thyroid studies will 

normalize without intervention 



Thyrotoxicosis: Treatment 
• For thyrotroph adenoma: 

� If a surgical candidate => Pituitary TSS 

� If not, a somatostatin analog (SSA) Rx 

which can be used also if TSS fails 

� May require radiotherapy (when TSS 

fails) 

� Thyroid ablation with 131I or 

methimazole therapy can be used to 

reduce thyroid hormone levels 



Thyrotoxicosis: Treatment 
• For thyrotroph adenoma: 

� If MRI shows a pituitary tumor <6 mm: 

the differential diagnosis then can be 

Resistance to Thyroid Hormone (RTH) 

with non-functioning incidentaloma => 

empiric SSA therapeutic trial versus 

alternate imaging (i.e., octreotide scan) 

can be considered 

�RTH is an autosomal dominant 

disorder caused by mutations in the 

thyroid hormone β receptor 



�Hypothyroidism 


