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A N AT O M Y  A N D  H I S T O L O GY  O F  T H Y R O I D  
G L A N D
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





 Less than 1% of thyroid hormone remains free in 

circulation

 Only the free fraction exerts biologic effect and is 

subject to metabolism

 Half life of FT4 is 7 days and half life of FT3 is about  

24 hours 



A R E  I O D I N E  S U P P L E M E N T S  R E C O M M E N D E D  F O R  
PAT I E N T S  W I T H  T H Y R O I D  D I S E A S E ?  











T H Y R O I D  H O R M O N E  R E G U L AT I O N







the alpha sub-unit is common to TSH, LH, FSH 

and HCG





D E F I N I T I O N  O F  H Y P O T H Y R O I D I S M







 Primary thyroid disease accounts for over 95 percent of cases of hypothyroidism



D I AG N O S T I C  T E S T S





 Free T4 index, calculated using the T3 uptake (or THBI), are older methodologies to assess 

thyroid function while ruling out binding protein abnormalities

 Reverse T3 is measurement of inactive metabolite. It  is widely measured by alternative 

health practitioners to justify the use of T3 therapy and supplements thought to enhance the 

conversion of T4 to T3. It has extremely limited utility for conventional medical practitioners 

for assessing rare conditions.



D I F F E R E N T I A L  D I AG N O S I S

















C AU S E S  O F  H Y P O T H Y R O I D I S M  













W H E N  T O  S C R E E N  F O R  H Y P O T H Y R O I D I S M

• Routine screening is not recommended

• Test when symptomatic

• Check TSH following thyroid surgery, RAI 

ablation or suspected thyroiditis, thyroid injury or 

pain

• Postpartum status

• With use of medications such as amiodarone and 

lithium

• Pituitary or hypothalamic disorders

• In case of dyslipidemia, hyperprolactinemia, 

hyponatremia, anemia etc. 
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Major symptoms and signs of hypothyr oidism

Mechanism Symptoms Signs

Slowing of metabolic processes Fatigue and weakness

Cold intolerance

Dyspnea on exertion

Weight gain

Cognitive dysfunction

Intellectual disability (infantile
onset)

Constipation

Growth failure

Slow movement and slow speech

Delayed relaxation of tendon
reflexes

Bradycardia

Carotenemia

Accumulation of matrix
substances

Dry skin

Hoarseness

Edema

Coarse skin

Puffy facies and loss of eyebrows

Periorbital edema

Enlargement of the tongue

Other Decreased hearing

Myalgia and paresthesia

Depression

Menorrhagia

Arthralgia

Pubertal delay

Diastolic hypertension

Pleural and pericardial effusions

Ascites

Galactorrhea
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T R E AT M E N T  O F  H Y P O T H Y R O I D I S M :  G OA L S  O F  
T H E R A P Y

Ameliorate symptoms

Normalize thyroid-stimulating hormone (TSH) secretion

Reduce goiter size (if present)

Avoid overtreatment (iatrogenic thyrotoxicosis)

We aim to keep serum TSH within the normal reference range: approximately 0.5 to   5.0 

mU/L ( Individualized for patient) 



H Y P O T H Y R O I D I S M  A N D  P R E G N A N C Y  



T P O  A N T I B O D I E S  A N D  R I S K  O F  P R E G N A N C Y  
L O S S
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





D I F F E R E N T  F O R M U L AT I O N S





alone.

 Young, healthy patient post thyroid surgery 

or RAI ablation can start 1.6 mcg/kg/day or 

full dose replacement

 In autoimmune hypothyroidism, it is 

recommended to start at smaller doses and 

titrate until biochemical as well 

symptomatic resolution is achieved 









S I C K  E U T H Y R O I D  
S Y N D R O M E / N O N T H Y R O I DA L  I L L N E S S
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





H Y P E R T H Y R O I D I S M



C AU S E S  O F  T H Y R O T OX I C O S I S











E N D O G E N O U S  H Y P E R T H Y R O I D I S M

 Graves disease 

 toxic thyroid 

nodules. 



 Autonomous hormone production may progress from subclinical to overt hyperthyroidism, and the 

administration of pharmacologic amounts of iodine to such patients may result in iodine-induced 

hyperthyroidism.



C L I N I C A L  C O N S E Q U E N C E S



I N I T I A L  A S S E S S M E N T  O F  
T H Y R O T OX I C O S I S



-

-

-

-



B I O C H E M I C A L  E VA L UAT I O N

TSH FT4 Total T3

Over hyperthyroidism

Subclinical
Hyperthyroidism

TSHoma/TSH 
resistance

T3-toxicosis

Pregnancy

Euthyroid
Hyperthyroxinemia

Free or Total T4 



T H Y R O I D  F U N C T I O N  A N D  P R E G N A N C Y



D E T E R M I N I N G  E T I O L O GY





R E A D I N G  T H E  N M  U P TA K E

Normal or high uptake Low uptake Zero uptake 

Graves disease Painless thyroiditis

Toxic nodular goiter Subacute thyroiditis

TSHoma Post partum thyroiditis

TSH hormone resistance Struma Ovarii

Amiodarone/interferon 
induced 

Amiodarone induced

Acute infective thyroiditis

Iatrogenic/Factitious/excess 
ingestion of iodine

Iatrogenic/Factitious

Contrast imaging within 2 
months 



E XA M P L E S

Toxic nodular goiter Graves disease with cold 
nodule 

Graves disease



S Y M P T O M AT I C  M A N AG E M E N T







C H O O S I N G  T R E AT M E N T  

RAI ablation Antithyroid 
Medications

Surgery 



A N T I -T H Y R O I D  M E D I C AT I O N S  





ATDs are not a preferred modality of treatment for toxic nodular goiter. However long term use 

of low dose methimazole has some role in special circumstances 



M M I  V S  P T U



(ANCA)-positive small vessel vasculitis 

cause fulminant hepatic necrosis 



S I D E  E F F E C T S  O F  AT D S


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M O N I T O R I N G  O N  AT D S




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G OA L  O F  T R E AT M E N T  I S  R E M I S S I O N









R A I  A B L AT I O N







F O L L OW  U P  A F T E R  R A I  A B L AT I O N

Biochemical 
evaluation 

in 4-6 weeks 

Hypothyroidism: Treat with 
thyroid hormone replacement 

Improvement in lab trend: expected hypothyrodism in 3 months ( monitor every 4-8 
weeks) 

No improvement in lab trend: consider 
retreating at the end of  six months to a year



C H O O S I N G  T H Y R O I D E C T O M Y







AU T O I M M U N I T Y  O F  G R AV E ’ S  D I S E A S E /
H A S H I M O T O ’ S  T H Y R O I D  D I S E A S E

Or opening Pandora’s box?

“Autoimmunity is 
breakdown of self 
tolerance.” 



T S H  R E C E P T O R  A N T I B O D I E S

 stimulating

blocking neutral






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G R AV E S  O P H T H A L M O PAT H Y







S U B C L I N I C A L  H Y P E R T H Y R O I D I S M











T H A N K  YO U !
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