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FOLLICULAR 
CARCINOMA

• Women, 40-60 years
• > common in iodine deficient regions
• Solitary cold nodule
• Hematogenous spread to bone, lung and 

liver
• 50% die within 10 years
• Capsular and vascular invasion is the 

distinguishing feature from F. adenoma
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invasion

Vascular 
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ANAPLASTIC 
CARCINOMA

• < than 5%
• Undifferentiated 

carcinoma
• Very aggressive, 100% 

mortality
• > than 65 years 
• 25% have hx of 

previous well-
differentiated thyroid 
carcinoma



MEDULLARY 
CARCINOMA:

• Arise from C cells (parafollicular cells) that 
secretes Calcitonin (increase level and 
hypocalcemia)

• 70% sporadic, 30% familial (MEN 2A&B)
• RET receptor tyrosine kinase mutations
• Sporadic 50-60 years; familial younger
• Multicentric, contain amyloid
• RET +ve family members require 

prophylactic thyroidectomy



Amyloid

Calcitonin +ve by IHC



PARATHYROID 
GLAND:

• PTH secreted by Chief cells.
• Controlled mainly by free C+2 level in serum less 

than trophic hormones
• Hyper, Hypo and tumors (rare mass effects)
• Functions of PTH:

– Reabsorption of Ca from renal tubules
– Excretion of PO4 into urine
– Vit D conversion to active form
– Stimulates osteoclast activity on bone resorption



HYPERPARATHYROIDISM:

• Primary, secondary and tertiary
• Osteitis fibrosa cystica, Brown tumor of 

bone, nephrolithiasis, nephrocalcinosis and 
metastatic calcifications

• Primary HPT:
– Adenomas (85-95%, Hyperplasia (5-

10%), carcinoma (1%)
– Mutations: Cyclin D1 gene on 

chromosome 1 or MEN1 mutations





CAUSES OF 
HYPERCALCEMIA:







MULTIPLE ENDOCRINE NEOPLASIA 
SYNDROMES(MEN):

• Inherited disorders,proliferativeof multiple 
endocrineorgans

• Youngerage groups
• Synchronousor meta-chronousin multiple  

organs
• Often muti-focal in the sameorgan
• Often precededbyasymptomatic hyperplasia
• More aggressivethan their sporadic  

counterparts



Chromosome 11: MEN1
tumor suppressor gene
encodesprotein Menin

Chromosome10:RETproto-
oncogene,+vetest, prophylactic  

thyroidectomy



Good 
luck


