
 
 
 

Thyroid Disorders 

Part 2 



�Hypothyroidism 



Hypothyroidism 
• Hypothyroidism is a common condition 

with various causes, but autoimmune 

disease (Hashimoto’s thyroiditis) and 

thyroid failure following 131I or surgical 

treatment of thyrotoxicosis account for 

over 90% of cases, except in areas where 

iodine deficiency is endemic 

 

• Women are affected approximately six 

times more frequently than men 



Hypothyroidism 
• Hashimoto thyroiditis (also called chronic 

lymphocytic thyroiditis) increases in 

prevalence with age and is usually 

associated with a diffuse firm goiter 
 

• Other autoimmune causes: Spontaneous 

atrophic hypothyroidism and Graves’ 

disease with TSH receptor blocking 

antibodies 



Hypothyroidism 
• Transient mild primary (1o) 

hypothyroidism typically occurs during the 

second phase of destructive thyroiditis 

(initial phase is thyrotoxicosis), and 

permanent 1o hypothyroidism may follow 

either postpartum thyroiditis (more 

common) or subacute thyroiditis (less 

common) 



Hypothyroidism 
• Some medications can cause 

hypothyroidism; for example: 

o Amiodarone, lithium (thyroiditis) 

o Immune check-point inhibitors, 

interferon alfa (autoimmune thyroiditis) 

o GCs (and all other CS causes), 

octreotide, dopamine, bexarotene, 

mitotane (inhibition of TSH synthesis or 

release) 

o ATDs 



Hypothyroidism 
• Other rare causes of 1o hypothyroidism: 

o Congenital (dyshormonogenesis and 

thyroid aplasia) 

o Infiltrative (amyloidosis, Riedel’s 

thyroiditis, sarcoidosis, etc.) 

o External beam radiation to the neck 



Hypothyroidism 
• Central Hypothyroidism 

 

[The term Central Hypothyroidism is used to 

indicate that the cause can be in either the 

pituitary (then it can also be called secondary 

hypothyroidism), or the hypothalamus (then it 

can also be called tertiary hypothyroidism)] 



Hypothyroidism 
• Central Hypothyroidism is a rare cause of 

hypothyroidism: 

� If a pituitary disorder (Secondary H.): 

tumors, pituitary surgery or irradiation, 

infiltrative disorders, Sheehan’s 

syndrome, trauma, congenital TSH 

deficiency or inactivity 

� If a hypothalamic disorder (Tertiary H.): 

tumors, trauma, infiltrative disorders, 

congenital TRH deficiency, idiopathic 

 



Hypothyroidism: Symptoms 
• Tiredness, weakness 

• Dry skin 

• Feeling cold (cold intolerance) 

• Hair loss 

• Depression, difficulty concentrating and 

poor memory 

• Constipation 

• Weight gain with poor appetite 



Hypothyroidism: Symptoms 
• Dyspnea 

• Hoarse voice 

• Menstrual disturbances (menorrhagia, 

oligomenorrhea, or amenorrhea) 

• Paresthesia 

• Impaired hearing 



Hypothyroidism: Signs 
• Cool dry coarse skin 

• Brittle hair and may see diffuse alopecia 

• Puffy face, hands, and feet (myxedema) 

• Hoarse voice 

• Hypothermia 

• Bradycardia 

• Diastolic HTN 

• Goiter (in certain cases) 



Hypothyroidism: Signs 
• Peripheral edema 

• Serous cavity effusions 

• Delayed tendon reflex relaxation phase 

• Carpal tunnel syndrome 



Facial 

appearance in 

hypothyroidism 

(Note puffy eyes 

and thickened 

skin) 
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Hypothyroidism: Testing 
• Serum TSH and free T4 levels are required 

to make the diagnosis of hypothyroidism, 

and measurement of T3 level is unhelpful 

since it does not discriminate reliably 

between euthyroidism and hypothyroidism 

• In primary hypothyroidism, the TSH is 

elevated (usually >20 mIU/L) and free T4 

is low 

• If TSH is elevated and free T4 is normal, 

then the entity is called subclinical 

hypothyroidism 



Hypothyroidism: Testing 
• In central hypothyroidism, the free T4 is 

low and the TSH can be low, normal or 

mildly elevated (above upper limit of 

normal ‘ULN’ to 20 mIU/L) as patients 

with pituitary failure often secrete 

glycoproteins that are measured in the 

TSH assays (“immunoreactive”) but are 

not bioactive 



Hypothyroidism: Testing 
� So unless FT4 is only marginally low, 

TSH should be > 20 mIU/L to confirm 

the diagnosis of primary hypothyroidism 

� and if FT4 is marginally low, and TSH is 

from above ULN to 20 mIU/L, then this 

could be either primary or central 

hypothyroidism (central hypothyroidism 

is rare, but is suggested by deficiency of 

other pituitary hormones or by clinical 

features of pituitary tumor such as 

headache or visual field defect) 



Hypothyroidism: Testing 
• An antithyroid peroxidase (TPO) antibody 

assay is associated with Hashimoto’s 

thyroiditis and other autoimmune thyroid 

disorders but is not needed to make 

hypothyroidism diagnosis ~ high levels are 

associated with an increased risk of 

permanent hypothyroidism 



Hypothyroidism: Testing 
• Hypothyroidism may be associated with 

hyperprolactinemia, hyponatremia 

(dilutional), anemia (normocytic or 

macrocytic), and increased creatine kinase 

(CK), aspartate aminotransferase (AST), 

lactate dehydrogenase (LDH) and 

cholesterol levels 
 

• Thyroid scan and radioactive iodine-123 

(123I) uptake tests are not needed to make 

the diagnosis of hypothyroidism 



Hypothyroidism: Testing 
• Nonthyroidal Illness “NTI’ syndrome (or 

Euthyroid Sick Syndrome ‘ESS’) occurs in 

patients who are acutely ill with a 

nonthyroidal illness 

� Testing reveals low T3, low or low 

normal free T4, and low detectable TSH 

(initially) followed by elevated TSH 

(recovery phase) with a normalization of 

thyroid function tests (TFTs) occurring 

4 to 8 weeks after recovery 



Hypothyroidism: Testing 
• Nonthyroidal Illness “NTI’ syndrome (or 

Euthyroid Sick Syndrome ‘ESS’) 

� These findings result from changes in 

the peripheral uptake of thyroid 

hormones, reduced levels of thyroid 

hormone-binding proteins, and 

alterations in the expression and activity 

of deiodinases 

� Very low serum T4 levels are associated 

with poor overall outcome 



Hypothyroidism 
• Myxedema coma is defined as severe 

hypothyroidism leading to decreased 

mental status, hypothermia, hypotension, 

bradycardia, hyponatremia, hypoglycemia, 

hypoxemia, and hypoventilation 
 

• Myxedema coma occurs in patients with 

severe, long-standing, untreated 

hypothyroidism and may be precipitated 

by an acute medical or surgical event or 

the administration of opiates 



Hypothyroidism: Treatment 
 

• Levothyroxine (L-T4) is the drug of choice 

 

• In primary hypothyroidism, L-T4 is titrated 

to keep TSH level at 1.0-2.5 µU/mL (Free 

T4 levels are not required for adjusting the 

replacement dose) 



Hypothyroidism: Treatment 
• In central hypothyroidism, L-T4 is titrated 

to keep FT4 level in the high-normal range 

� Measuring TSH is not helpful for 

adjusting the replacement dose (even if 

TSH is elevated as there can be secreted 

glycoproteins that are immunoreactive but 

are not bioactive) 

� To avoid precipitating adrenal crisis, LT4 

should be given only after the patient is 

assessed, and treated if present, for cortisol 

deficiency, or is already receiving GC 



Hypothyroidism: Treatment 
• For patients aged <60 years, full-dose 

levothyroxine (about 1.6 mcg/kg/d) can be 

started and adjusted every 6 weeks, if 

necessary, until desired targets (TSH or 

Free T4) are achieved 
 

• For patients aged ≥60 years, levothyroxine 

should be started at low doses (25-50 µg/d) 

and increased by 25 µg/d every 6 weeks 

until desired targets (TSH or Free T4) are 

achieved 



Hypothyroidism: Treatment 
 

• For patients with heart disease, L-T4 

should be started at lower doses (12.5-25 

µg/d) and increased by 12.5-25 µg/d every 

6 weeks until desired targets (TSH or Free 

T4) are achieved 



Hypothyroidism: Treatment 
 

• For patients with myxedema coma, L-T4 

should be started (iv) after giving 

hydrocortisone (iv) which should be 

continued until concomitant adrenal 

insufficiency has been ruled out 

• Although controversial, some experts 

suggests administering liothyronine (T3) 

with the L-T4 

• Myxedema coma has a very high mortality 

rate if there is a delay in treatment 



Hypothyroidism: Treatment 
 

• For pregnant patients with pre-existing 

known hypothyroidism, the L-T4 dose 

should be increased by 30% initially (as 

soon as pregnancy is confirmed) and 

thyroid function tests (TFTs) should be 

checked frequently during pregnancy 

because maternal thyroxine demand 

increases by 30% to 50% 



Hypothyroidism: Treatment 
 

• L-T4 Treatment is indicated for subclinical 

hypothyroidism when the serum TSH is 

>10 µU/mL 
 

• Women with subclinical hypothyroidism 

who are pregnant or who want to become 

pregnant should be treated at any TSH 

level because greater maternal and fetal 

risk is associated with this disorder 



Hypothyroidism: Treatment 
• Note that celiac disease, calcium and iron 

supplements, and proton pump inhibitors 

(PPIs) can decrease levothyroxine 

absorption and therefore these agents 

should not be given simultaneously with L-

T4, and periodic monitoring of TFTs is 

necessary under these conditions 
 

• Note also that the underlying cause of the 

hypothyroidism should be treated, if 

treatable 



Hypothyroidism: Treatment 
• Treatment for the nonthyroidal illness 

(NTI) syndrome (or ESS) with 

levothyroxine (L-T4) or liothyronine (T3) is 

not indicated due to lack of evidence of 

benefit 



�Thyroid Nodules 



Thyroid Nodules 
• Thyroid nodules are common and are often 

found incidentally on physical examination 

or imaging tests 

• Risk Factors for Thyroid Carcinoma in 

Patients with Thyroid Nodule from 

History and Physical Examination: 

o History of head and neck radiation  

therapy before the age of 18 

o Exposure to ionizing radiation from 

fallout in childhood or adolescence 

o Age <20 or >65 years 

 



Thyroid Nodules 
o Male gender 

o Rapidly enlarging neck mass 

o Family history of thyroid malignancy, or 

other genetic syndromes associated with 

thyroid malignancy (e.g., Cowden’s 

syndrome, familial polyposis, Carney 

complex, PTEN [phosphatase and 

tensin homolog] hamartoma tumor) 

o Hoarse voice, vocal cord paralysis 

o Nodule fixed to adjacent tissues 

o Lateral cervical lymphadenopathy 



Thyroid Nodules 
• Also in taking the history, patients should 

be inquired about compressive symptoms: 

� Dysphagia 

� Hoarseness 

� Dyspnea (tracheal compression from 

substernal goiter) 



Thyroid Nodules 
• Thyroid ultrasonography allows for 

accurate detection and sizing of all 

nodules, and ultrasound characteristics can 

be used to further delineate cancer risk 

 

• When a nodule is discovered, thyroid 

function should be assessed with a serum 

TSH level 



Thyroid Nodules 
• A low TSH level suggests a benign, 

autonomously functioning thyroid 

adenoma or adenomas 

 

• If TSH is suppressed, then a radioisotope 

scan should be obtained to confirm the 

diagnosis (“hot” nodule or nodules) and to 

rule out additional nonfunctioning nodules 

within a multinodular goiter (MNG) 



Thyroid Nodules 
• However, the serum TSH level is normal 

(and unhelpful) in most other patients with 

thyroid nodules 

 

• When compressive symptoms are present, 

evaluation with barium swallow, direct 

vocal cord visualization, spirometry with 

flow volume loops, and/or chest CT as 

needed should be considered 



Thyroid Nodules 
• Fine Needle Aspiration Biopsy (FNAB) is 

indicated for: 

� all thyroid nodules ≥1 cm with 

suspicious sonographic features and a 

normal TSH level 

� nodules <1 cm in patients with prior 

head-neck or chest-shoulder radiation 
 

• The procedure can be performed in the 

outpatient clinic, usually under ultrasound 

guidance 



Thyroid Nodules 
• In patients with multinodular goiter, the 

risk for malignancy is the same for 

multiple nodules as it is for a solitary 

nodule ~ Therefore, evaluation and 

management is identical 

 

• Serum thyroglobulin measurement is not 

helpful in distinguishing benign from 

malignant thyroid nodules 



Thyroid Nodules 
• Calcitonin measurement is only considered 

in patients with hypercalcemia or a family 

history of medullary thyroid carcinoma 

(MTC) or MEN types 2 or 3 



Thyroid Nodules 
• Benign nodules should be followed with 

periodic ultrasonography, and although 

one third of benign nodules may increase 

in size, malignancy must be ruled out 

when a nodule increases in size or if a 

nodule develops concerning ultrasound 

characteristics 
 

• Hyperfunctioning solitary or multiple 

nodules can be treated with radioactive 

iodine ablation or surgery 



Thyroid Nodules 
• Surgery is also indicated for: 

� Patients with malignant cytology 

� Patients with continued nodule growth 

despite normal initial FNAB results or 

nondiagnostic results on repeat FNAB 

� Large MNGs associated with 

compressive symptoms 

 

• L-T4 suppression therapy for benign 

thyroid nodules should not be prescribed 



Thyroid Carcinoma 
• Primary thyroid malignancy is rare, 

accounting for less than 1% of all 

carcinomas, and has an incidence of 25 per 

million per year 



Thyroid Carcinoma 
• It can be classified according to the cell 

type of origin: 

� Follicular cells (differentiated papillary, 

differentiated follicular, and anaplastic 

carcinomas) 

� Parafollicular C cells (medullary 

carcinoma) 

� Lymphocytes (lymphoma) 



Thyroid Carcinoma 
Papillary Carcinoma 

• The most common thyroid cancer (60-

70%) 

• Associated with a history of radiation 

exposure 

• Women > men by 2-3x 

• Bimodal frequency (peaks occur in 

decades 2 and 3, and then again later in 

life) 

• Slow-growing 

• Spreads via lymphatics after many years 



Thyroid Carcinoma 
Papillary Carcinoma 

• Treatment is surgery (small tumors limited 

to single area of thyroid) and surgery plus 

radioiodine ablation (large tumors) + TSH 

suppression therapy with levothyroxine 



Thyroid Carcinoma 
Follicular Carcinoma 

• 15-20% of all thyroid cancers 

• Common in the elderly 

• Women > men 

• More malignant than papillary carcinoma 

• Spreads hematogenously with distant 

metastasis to the lung and bone 

• Treatment requires near total 

thyroidectomy with postoperative 

radioiodine ablation + TSH suppression 

therapy with levothyroxine 



Thyroid Carcinoma 
Anaplastic Carcinoma 

• 1-2% of all thyroid cancers 

• Seen primarily in elderly patients 

• Women > men 

• Highly malignant with rapid and painful 

enlargement 

• 80% of patients die within 1 year of 

diagnosis 

• Spreads by direct extension 



Thyroid Carcinoma 
Medullary Thyroid Carcinoma (MTC) 

• 5% of all thyroid cancers 

• Arises from the parafollicular C cells 

• More malignant than follicular carcinoma 

• Often produces calcitonin (the only thyroid 

cancer with ↑ blood calcitonin levels) 

• Occurs as a sporadic form or familial form 

• Is the component of MEN types 2 and 3 

• May occur in families without other 

associated endocrine dysfunctions (familial 

MTC) 



Thyroid Carcinoma 
Medullary Thyroid Carcinoma (MTC) 

• The management is primarily surgical 

• Prior to surgery, pheo should be excluded 

in all patients with a RET mutation 

• Since the C cells do not concentrate iodine 

and are not responsive to TSH, there is no 

role for 131I therapy or TSH suppression 

• External radiation treatment and some 

tyrosine kinase inhibitors may provide 

palliation in patients with advanced 

disease 



 

Gonadal Disorders 


