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  This sheet is a continuation of  the previous lecture and beginning of lecture 2 . 

All slides are included. 

 

 

Sheet no.  2 

Lecture Date: 31/12/2020 

Lecture Title: Thyroid and parathyroid glands pathology  

Written by: Ahmad Al Faouri  

Edited by:  Dania Qasem 

If you come by any mistake (whether it be spelling, grammatical or scientific) while browsing this sheet, kindly report it 

to the Academic team Facebook account. 
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Somatotroph adenomas 

 

 💎  The second most common type of functioning pituitary adenoma. 

✔️ They cause gigantism in children ( before growth plates closure)  and acromegaly in 

adults 

   ✨ GH effects here are mainly due to insulin-like growth factor 

✔️ They may be quite large by the time they come to clinical attention because the 

manifestations of excessive GH may be subtle and slowly progressive over decades 

✔️ They may reach large size before being diagnosed. 

✔️ The most pituitary tumors that can be discovered at small sizes ( micro adenoma ): 

- prolactinoma  

-  functional corticotroph adenoma.  

✔️ Also classified as densely or sparsely granulated…don’t bother yourself ( on microscope) 

✔️ Bihormonal mammosomatotroph adenomas that synthesize both GH and prolactin are 

being increasingly recognized 

 Especially skin, soft tissue, bone (esp., hands, feet & face) and viscera 

 

  

protrusion (prognathism),  

and broadening of the lower face 
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✔️  MRI  shows a pituitary tumor in 90% of  acromegalic patients 

✔️  Acromegaly test : 

✔️  Firstly we have to do screening test by measuring IGF-1 in blood : either -ve/+ve 

If its positive (+ve)  that mean there is high concentration of IGF-1 in the blood so we do a ( 

confirmatory test ) 

✔️ Glucose suppression test is the confirmatory test :  

Normally , when we give patient glucose , GH release will be suppressed because of 

negative feedback ( inhibition )  ( high glucose concentration ) , but in acromegaly 

patients,  there will not be any negative feedback and therefore GH will not be inhibited, 

this test is used to confirm diagnosis of a patient with acromegaly.  

 

 ✨  Other manifestations of GH excess :  

Remember that acromegaly is not just a  morphologic features , it may be accompanied 

by many serious disturbances such as secondary hypertension , secondary diabetes 

mellitus and so …. 

💎 GH excess can also be associated with a variety of other 

disturbance , including gonadal dysfunction , diabetes 

mellitus , generalized muscle weakness , hypertension, 

arthritis , congestive heart failure, and increased risk of 

gastrointestinal cancers .  

**✨ Treatment✨  :  

 The underlying pituitary adenoma can be either 

 removed surgically or treated via pharmacologic means. 

   ✔️  In most instances gigantism is also 

  accompanied by evidence of acromegaly 

Normally , when we give a patient glucose , GH release will be suppressed because of negative 

feedback ( inhibition )  ( high glucose concentration ) , but in acromegaly patients,  there will not 

be any negative feedback and therefore GH will not be inhibited, this test is used to confirm 

diagnosis of a patient with acromegaly. 
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The latter includes somatostatin analogs (pharmacological treatment )  (recall that 

somatostatin inhibits pituitary GH secretion) or the use of GH receptor antagonists, which 

prevent hormone binding to target organs such as the liver 

 

 

💎  Excess production of ACTH by functioning corticotroph adenomas leads to adrenal 

hypersecretion of cortisol and the development of hypercortisolism (also known as 

Cushing syndrome)…in this case we call it: Cushing disease 

✨  Hypercortisolism is known as “ cushing syndrome “  

✨  Hypercortisolism may be caused by :  

✔️     Exogenous : steroid and cortisol supplement. 

✔️    Endogenous : adrenal gland disturbance that leads to increased cortisol. 

Increased ACTH stimulates adrenal gland to release cortisol therefore increasing cortisol levels. 

In functional corticotoph adenoma :  

Increase ACTH ☛ adrenal glands secrete more cortisol ☛ cushing syndrome 

 ☛  In this case cushing syndrom is called “ cushing disease” 

✔️ POMC is a precursor for ACTH and MSH…remember  

✔️ MSH : affects melanocytes leading to hyperpigmentation. 

 

✨ Usually detected when small (microadenomas) 

Q : If someone has an undetected corticotroph microadenoma and surgically treated by 

removal of both adrenals ( we don’t know that the patient has tumor in his pituary 

gland )…What will happen? 

      

 ✔️   Keep in mind that the excess cortisol ( that was secreted by adrenal glands ) was 

making a feedback inhibition to decrease CRH( from hypothalamus to pituitary) , 

after we remove adrenals , there will not be any more cortisol to be secreted in the 

 

  

POMC:  

Proopiomelanocortin 

 

Q : If someone has an undetected corticotroph microadenoma and surgically treated by 

removal of both adrenals ( we don’t know that the patient has tumor in his pituitary gland)  

What will happen? 
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blood ; therefore there is no more feedback inhibition effect on hypothalamus , so CRH will be 

increased , leading to increase the size of micro adenoma ( in the pituitary ) ** micro adenoma 

was before we remove adrenals ** so ACTH will be increased but  “ cushing syndrome will not 

happen “ because there is no adrenals to secret cortisol ,  another manifestiation will 

happen  ?  

✔️ POMC is a precursor for ACTH and MSH 

✔️ ACTH increase but it will not cause cushing 

syndrome. 

✔️ MSH will increase and cause hyperpigmentation. 

This syndrome is called “ nelson syndrome “  

. 

Pituitary carcinomas  

✨   Rare, accounting for less than 1% of pituitary 

tumors 

✨   Metastasis 

✨   We call tumors in the pituitary gland that make 

metastasis Pituitary Carcinoma . 

👉  So , metastisis is the diagnostic criteria for 

pituatry carcinoma.  

👉 Featutres on micro scope can’t distinguish between pituitary carcinoma and pituitary 

adenoma .  

 

👉 Most pituitary carcinomas are functional, with prolactin and ACTH being the most 

common secreted products 

👉 HRAS mutation is the most common mutation associated with 

pituiraty carcinoma . 

👉 Most malignant tumors arise DE novo , “ NOT by transformation from benign to 

malignant” , 

“ Additional “  Nelson syndrome, results 

from loss of 
the inhibitory effect of adrenal 
corticosteroids on a preexisting 

corticotroph microadenoma. Because the 
adrenals are 

absent in individuals with Nelson 
syndrome, hypercortisolism 
does not develop. Instead, patients present 

with the 
mass effects of the pituitary tumor. Patients 
with Cushing 

syndrome often have hyperpigmented skin 

because of 
increased production of melanocyte 
stimulating hormone 

(MSH), which is derived from the same 

precursor as ACTH 

so its synthesis accompanies that of 

ACTH. 
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However,  pituitary carcinomas start as pituitary adenoma “ especially aggressive 

pituitary adenoma “  

Aggressive pituitary adenomas have a high recurrence rates and  produce invasion“ locally”.   

▶ From table in sheet #1  

▶ Cyclin D1 , RB , p53 : are associated with aggressive adenomas. 

▶ HRAS : pituitary carcinoma. 

 

 

💎 Due to pituitary or hypothalamic problem 

▶ Hypopituitarism accompanied by evidence of posterior pituitary dysfunction in the 

form of diabetes insipidus is almost always of hypothalamic origin (like a benign 

tumor called craniopharyngioma or other causes such as radiation or metastatic 

cancer (breast, lung…etc.)) 

• Most cases of hypopituitarism arise from destructive processes directly involving the 

anterior pituitary: 

💎 Any mass lesion such as ( meningioma , germ 

cell tumors )  in the sella turcia can cause damage 

by exerting pressure on adjacent pituitary cells 

💎 Traumatic brain injury and subarachnoid 

hemorrhage are among the most common causes of 

pituitary hypofunction. 

💎 Pituitary surgery or radiation 

💎  Pituitary apoplexy  

🏷 Hypopituitarism may be caused by pituitary “ most cases “ or hypothalamic problems. 

▶  Diabetes insipidus is caused by a lack of antidiuretic hormone (ADH) //  problem in the 

posterior pituitary glands.  

  

Additional  : acute hemorrhage into a 

pituitary neoplasm is associated 

with rapid enlargement of the lesion and 

loss 

of consciousness, a situation termed 

pituitary apoplexy. 
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 ▶ So , Hypopituitarism accompanied by diabetes insipidus (ADH LACK / posterior 

pituitary ) indicates that the problem is in the hypothalamus  rather than anterior 

pituitary. 

 

 

Anterior pituitary gland size is increased during pregnancy to approximately 2 or 3 folds 

because of lactotrope cells  . On the other hand , there is no compensation in the blood supply 

to the gland ( same blood supply accompanied by gland size increasing ), 

So any health problem happens to pregnant women  at this period like shock , stress , and even 

hemorrhage during pregnancy , will  reduce blood supply to the enlarged pituitary gland , and 

therefore the blood supply will not be efficient leading to ischemic necrosis . 

 

▶  Clinical manifestations of 

hypopituitarism 

👉  The clinical manifestations of anterior 

pituitary hypo functioning vary depending on the 

specific hormones that are lacking ; 

👉  children can develop growth failure ( pituitary 

dwarfism ) due to growth hormone deficiency . 

👉  gonadotropin ( LH and FSH) deficiency 

leads to amenorrhea and infertility in women and 

decreased libido , impotence, and loss of pubic and 

axillary hair in men. 

👉  TSH and ACTH deficiencies result in symptom of hypothyroidism and 

hypoadrenalism , respectively. 

👉  prolactin deficiency result in failure of postpartum lactation. 

👉  the anterior pituitary is also a rich source of MSH ,synthesized from the same 

precursor molecule that produce ACTH ; therefore , one of the manifestations of 

hypopituitarism includes pallor due to a loss of stimulatory effect of MSH on 

melanocytes . 

Q : Sheehan syndrome (postpartum ischemic necrosis of the anterior pituitary)…How does it 

occur? 
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✨    posterior pituitary diseases usually manifest as decreased or increased ADH 

✨    Diabetes insipidus ( decreased ADH) 

▶ Central: Head trauma, tumors, inflammatory disorders of the hypothalamus and 

pituitary, and surgical complications  

“ Central : ( from posterior pituitary or hypothalamus)”  

  or 

▶ Nephrogeneic  

Renal tubules cells don’t respond to ADH (resistant to ADH) “ there is ADH  but 

without respond “ . 

…Polydipsia, polyuria with dilute urine . 

✨    SIADH (syndrome of inappropriate ADH secretion) ( increased ADH)  

• Hyponatremia, cerebral edema and neurological dysfunction 

• Lung small cell carcinoma, drugs or CNS infections or trauma 

• Peripheral edema does not develop  

• Cerebral edema Not peripheral. 
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Thyroid 

diseases 
 

Thyrotoxicosis Hypothyroidism Thyroiditis Goiters Neoplasms Graves disease 

Causes 

thyrotoxicosis 

 

Chronic Lymphocytic 

(Hashimoto) Thyroiditis 

 
Subacute Granulomatous 

(de Quervain) Thyroiditis 

**painful** 

Riedel thyroiditis 

 

Subacute Lymphocytic 

Thyroiditis 

**painless**  

 

carcinoma adenoma 

Hyperfunctioning 

(toxic) 

 

Nontoxic 
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Thyrotoxicosis  

 

Increased production from thyroid 

gland (hyperthyroidism)       
Exogenous 

Factitious 

Release of preformed hormones 

from destroyed gland 

 In  Thyroiditis  

in thyroiditis 

 

 

The most 

common cause 

of 

thyrotoxicosis 

 

Primary” 

more 

common “  

Secondary 

(central) 

rare 

…from TSH-

secreting  

pituitary 

adenoma 

 

 

Graves 

Disease 

…the most 

common cause 

of 

hyperthyroidism 

 

Toxic 

(hyperfunctional)  

adenoma 

 

Toxic 

(hyperfunctional)  

multinodular  

goiter 

 

1- Granulomatous (de 

Quervain) thyroiditis (painful) 

2- Subacute lymphocytic 

thyroiditis (painless) 

*Thyrotoxicosis also can occur 

in Hashimoto thyroiditis 

Called  

(Hashitoxicosis) 

 

*A hypermetabolic state due to increased T3 & thyroxine 

(T4) in the blood 
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✨    Some notes regarding the previous chart : 

 

▶  Increased T3 and T4 lead to :  

1- Increase metabolism for different tissues 

2- Stimulate sympathetic system. 

 

👉 **thyrotoxicosis and hyperthyroidism terms may be used interchangeably ** 👈  

 

▶   Thyroiditis :  

Inflammation in thyroid follicular epithelial cells leads to damage of these cells 

“ releasing their content “  and thus leading to thyrotoxicosis ( temporary ) 

followed by euthyroid state .  

It MAY be followed by hypothyroidism. 

Just at beginning there will be thyrotoxicosis. 

▶    Hashimoto is more common to cause euthyroid state or hypothyroidism , Rarely 

Hyperthyroidism. 

Hyperthyrodism: Most common cause of thyrotoxicosis . 

May be :  

👉  Primary  ( more common ): from thyroid gland itself. 

👉  Secondary  (rare ) : from pituitary-  TSH-secreting pituitary adenoma. 

✨      Gravis disease is the most common cause of hyperthyroidism . 

✨      Clinical manifestations of thyrotoxicosis :  

👉   Remember that thyrotoxicosis patients have high metabolism  and high 

sympathetic stimulation . 

• Soft, warm & flushed skin…due to peripheral vasodilation to increase heat loss ( 

hypermetabolioc state ) 

• Heat intolerance and excessive sweating 

• Weight loss in spite of normal or even increased appetite ✨       

  Euthyroid: 

The state of 

having 

normal 

thyroid 

gland 

function. 
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• Rapid transit time (hypermotility) of the gut… diarrhea and fat malabsorption 

(steatorrhea)  ( sympathetic !!)   

• Palpitations and tachycardia…due to increased cardiac contractility & increased tissues 

oxygen requirements…may cause high cardiac output heart failure 

• Nervousness, tremor and irritability 

• Proximal muscle weakness (thyroid myopathy) 

• Ocular changes (wide, staring gaze and lid lag) 

👉    Molar muscle that raise the upper lid is stimulated heavily by the sympathetic 

system “so upper lid will lag” 

✨       Thyroid ophthalmopathy: (wide, staring gaze and lid lag) + exophthalmos 

(proptosis)… in Graves disease  

✨       wide, staring gaze and lid lag + exophthalmos (proptosis) = gravis disease. 

Porptosis : is due to extracellular matrix accumulation and inflammation in soft tissue behind 

the eye . 

✨        Apathetic hyperthyroidism…in older adults…typical thyrotoxicosis features are 

blunted and only present with exaggerated heart disease or weight loss  

 

 

 

 

 

 

 

 

 

 

 

 In cases of infection, surgery, cessation of anti-thyroid medication, or any form  

of stress…a thyroid storm may occur , especially in Graves also risk of fatal 

arrhythmia  

Due to increased catecholamine that result from  stress and drug cessation. 

 


