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 Previously, we talked about papillary carcinomas. In this sheet, we’ll talk 
about other thyroid gland carcinomas: Follicular Carcinoma, Anaplastic 
Carcinoma and Medullary Carcinoma. We'll also talk about some Parathyroid 
Diseases ☺        

            let’s start with the second type of thyroid carcinomas which is Follicular 
carcinomas  [0:24 ]  

 

2. Follicular Carcinomas 

▪ They are much less common than papillary carcinomas as they account for 5% to 
15% of all cases of primary thyroid cancers. 

▪ They are more frequent in areas with dietary iodine deficiency.  In these areas, 
the frequency of follicular carcinoma rises accounting for 25% to 40% of all 
thyroid carcinomas. 

▪ They are as any other thyroid disease, more common in females than males 
(occurring in a ratio of 3:1) 

▪ They manifest at an older age than papillary carcinomas. The peak incidence is 
between 40 to 60 years of life. 

 

  ☆ Morphology of follicular carcinomas [1:17]    

▪ Upon microscopic examination, most of follicular carcinomas appear to be 
composed of uniform cells that can form small follicles that resemble the normal 
follicles of the thyroid gland. 

▪ Follicular carcinomas may be:  a) Wildly invasive   or   b) Minimally invasive 

 

 

 

 

 

 

 

 

 

  

 

Take a look at the figures in the next page        [2:10]  

A) Widely invasive 
follicular carcinoma can 
infiltrate the thyroid 
gland parenchyma and 
the adjacent extra-
thyroidal soft tissues. 

 

B) Minimally invasive 
tumors are sharply 
demarcated. Their 
lesions may be 
impossible to be 
differentiated from the 
benign follicular tumors 
(adenomas) on gross 
examination . 
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 This figure shows the normal thyroid and it’s            The second one shows a minimally invasive  

composed of follicles that contain colloid.                  follicular carcinoma in which you can see a mushroom-                 

                                                                                  like extension. This extension is beyond the capsule  

                                                                                                     of the mass. 

 

☆ Clinical features of follicular carcinomas [2:51] 

▪ Follicular carcinomas of the thyroid gland tend to be solitary cold nodules, and by 
“cold” we mean that they do not uptake radioactive iodine which makes them 
non-functional non-secretory carcinomas. 

▪ A small percentage of these tumors may be hyper-functional and secrete thyroid 
hormones.  

▪ They tend to metastasize through the bloodstream (hematogenous 
dissemination) and the most common organs they metastasize to are: bones, 
liver and lungs.   

 ⇒ Note: regional nodal metastases are uncommon. 

▪ About 50% of the patients with widely invasive follicular carcinoma die within 
10 years, while less than 10% of patients with minimally invasive follicular 
carcinoma die within the same period of time. 

 

3. Anaplastic Carcinomas [3:56] 

▪ They are undifferentiated tumors of the thyroid which arise from the follicular 
epithelium.  

▪ They account for less than 5% of thyroid neoplasms. 

▪ They are considered aggressive tumors, because the mortality rate is about 100% 

▪ Patients are older than those with other types of thyroid cancers with a mean age 
of 65 years.  

Mushroom-like 

extensions 
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☆ Morphology of anaplastic carcinomas [4:33] 

▪ Anaplastic carcinomas are undifferentiated carcinomas that manifest as bulky 

masses that show rapid growth. They can grow beyond the capsule of the thyroid 

gland and can even invade the adjacent neck structures. The invasion of the neck 

structures is the most common cause of death in these patients. 

▪ On microscopic examination, the tumor cells tend to be highly anaplastic, large, 

pleomorphic and hyperchromatic. 

 

☆ Clinical features of anaplastic carcinomas [5:12] 

▪ Anaplastic carcinomas are aggressive tumors that have poor prognosis despite 

therapy. 

▪ Although metastases can occur to distant organs, the death that usually occurs in 

less than one year is hugely due to the rapid growth of the tumor and 

compression of vital structures. E.g. they may compress the airways, impair the 

esophagus, invade the veins in the neck. So, death is usually due to local causes 

not due to metastases. 

 

4. Medullary Carcinoma [5:56] 

▪ Are neuroendocrine tumors derived from parafollicular cells (C cells) of the 
thyroid. C cells are calcitonin-producing cells. 

▪ Just like normal C cells, medullary carcinomas secrete calcitonin which has an 
important role in: 

- Diagnosis and follow up of patients with medullary carcinoma.  

- Follow up of the treated cases of medullary carcinoma. 

▪ Medullary carcinoma cases can be sporadic or familial: 

            - Sporadic in 70% of cases. 

            - Familial in the remaining 30% cases. These familial cases may either: 

a. Arise in the context of multiple endocrine neoplasia syndrome (MEN syndrome) 
type 2A and 2B. 

b. Or, without an associated MEN syndrome. 

⇒ Sporadic medullary carcinomas and familial cases without an associated 

MEN syndrome tend to affect adults and elderly people. While familial Cases 

associated with MEN-2A or MEN-2B occur in younger patients, including 

children. 
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☆ Morphology of medullary carcinomas [7:33] 

▪ Medullary carcinomas may arise as a solitary nodule or may manifest 
as multiple lesions involving both lobes of the thyroid. 

▪ Multicentricity (involvement of both lobes with multiple lesions) is common in 

familial cases and not in sporadic cases. 

▪ Medullary carcinomas arise from C cells which are calcitonin-producing cells, so 

the calcitonin can be demonstrated in the cytoplasm of the tumor cells or in the 

stroma which is the tissue between neoplastic cells. 

 

 

☆ Clinical features of medullary carcinomas [8:23] 

▪ Medullary carcinoma manifests as a mass in the neck. And is mentioned above, it 

might manifest as a solitary mass or multiple masses. 

▪ Sometimes it’s associated with compression effects affecting adjacent neck 

structures. Examples: 

a. Compression of the esophagus causing dysphagia. 

b. Invasion of the vocal cords causing hoarseness of the voice. 

▪ One of the clinical manifestations of medullary carcinoma not present in any 

other type of carcinoma is ectopic production of polypeptides or hormones that 

are not normally secreted by the thyroid gland but in this case, they are secreted 

by carcinoma cells. 

⇒ An example of these hormones is called vasoactive intestinal peptide which 

causes diarrhea. 

▪ The main genetic abnormality seen in cases of medullary carcinomas is mutations 

in the RET gene. Therefore, screening of the patient’s relatives for elevated 

calcitonin levels or RET mutations lead to early detection of medullary carcinomas 

in familial cases.  

▪ All members of MEN-2 types 2A & 2B kindred that carry RET mutations are 

offered prophylactic thyroidectomies to preempt the development of medullary 

carcinomas. 
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Parathyroid diseases [10:29] 
Hyperparathyroidism 
▪ It is a common endocrine disease that causes an increased secretion of the 

parathyroid hormone from the parathyroid gland. It's also an important cause of 
hypercalcemia. 

▪ It has a primary, secondary and less commonly tertiary forms: 

          - The primary form represents an autonomous, spontaneous secretion of the  

            parathyroid hormone from the parathyroid gland due to presence of an  

            adenoma, hyperplasia or carcinoma. 

          - Secondary and tertiary forms represent a secondary phenomenon in patients  

            with renal failure. 

▪ The disease is usually detected early in its course and there has been a dramatic 
increase in the detection of cases. This is mainly due to routine performance of 
serum calcium assays in patients who need blood tests for conditions unrelated 
to hyperparathyroidism. 

▪ Parathyroid lesions underlying hyperparathyroidism are distributed as follows: 

a. 85% to 95% of all cases of hyperparathyroidism are caused by benign tumors 

(adenomas). 

b. 5% to 10% are caused by primary hyperplasia of the parathyroid gland. 

c. Only about 1% of cases are caused by parathyroid carcinomas. 

 

☆ Morphology of hyperparathyroidism [12:34] 

▪ The morphologic changes in primary hyperparathyroidism include 

A)Those in the parathyroid glands.              B)In other organs affected by hypercalcemia.  

▪ Since in 85-95% of cases, one of the parathyroid glands harbors a solitary 
adenoma, the main change that is seen in the parathyroid gland in 
hyperparathyroidism is a benign neoplasm. 

 

     ☆ Morphology of parathyroid adenoma ☆ 

▪ Well circumscribed, soft, tan nodule that is surrounded by a delicate capsule. 

▪ These adenomas weigh about 0.5 to 5 grams and are confined just to one 
parathyroid gland while the other three parathyroid glands are normal in size or 
somewhat shrunken due to the feedback inhibition by elevated serum calcium. 
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▪ Remember: normal parathyroid tissue contains conspicuous amount of adipose 
tissue and is composed of two types of cells chief cells and oxyphil cells. When it 
comes to parathyroid adenoma some features can be noticed upon microscopic 
examination: [14:00] 

a. Parathyroid adenoma is mainly 
composed of chief cells (basophilic 
cytoplasm). 

b. It is separated from the normal 
parathyroid tissue by a fibrous capsule. 
This non-neoplastic parathyroid tissue is 
usually compressed and located at the 
edge of the adenoma. 

c. Mitotic figures are rare.  
d. Decreased amount of adipose tissue in 

the substance of the adenoma. 
 

 

    ☆ Morphology of Parathyroid Hyperplasia☆ 
  Multi-glandular. Sometimes, the enlargement can be grossly apparent in only one or 

two parathyroid glands making it difficult to distinguish between hyperplasia and 

adenoma which is confined just to one gland. 

                           ☆ Morphology of Parathyroid Carcinoma ☆ 

▪ It is usually a well circumscribed lesion that is separated from the normal tissue 
by dense fibrous capsule and is confined to one parathyroid gland making it 
difficult to distinguish from an adenoma. 

▪ It may also be invasive.  
▪ Unlike hyperplasia it is not multi-glandular.  
▪ Sometimes, it can weigh more than 10 grams. 
▪ Diagnosis based on cytological features (such as: hyperchromasia and 

enlargement of cell, increase in the nuclear-cytoplasmic ratio) is not reliable. It 
rather depends on invasion of surrounding tissue and metastasis (this is the only 
definitive criteria). 
⇒ Note: Local recurrence (carcinoma in the same location it first occurred in) 
occurs in 1/3 of the cases. 
⇒ Metastasis occurs in another 1/3 of the cases as well. 
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☆ Morphological changes of in other organs [17:42] 

    So far, we’ve talked about morphological changes of the parathyroid gland in case of 

primary hyperparathyroidism. Now let’s talk about the changes hyperparathyroidism 

causes in other organs. 

I. Skeletal changes  
1. Osteitis Fibrosa Cystica  

a. The osteoclastic activity increases due to the increase in PTH level, which 
results in erosion of the bone and mobilization of calcium salts. This mainly 
affects long bone metaphysis. 

b. As a compensatory process there will be an increase in osteoblasts’ activity 
leading to the formation of new bone called osteoid. 

c. In severe cases, the cortex of the bone becomes grossly thin and the bone 
marrow will contain a large amount of fibrous tissue along with hemorrhage 
and cysts. 

2. Brown tumors of hyperparathyroidism  
   They are masses composed of reactive giant cells, osteoclasts, cysts and 

hemorrhagic debris. These masses may be mistaken for neoplasms. 

II. Renal changes  
1. Nephrolithiasis 

Formation of urinary tract stones -usually calcium containing stones- due to PTH 
induced hypercalcemia. 

2. Nephrocalcinosis 
Calcification of renal interstitium and tubules which may lead to chronic renal 
failure. 
 

III. Metastatic calcification  
We have two types of calcification. The first one is dystrophic calcification 
which happens in dead tissue and isn’t caused by Hypercalcaemia. 
The second type is metastatic calcification which is due to hypercalcemia. It 
can be seen in the stomach, lungs, myocardium and blood vessels. 
 

☆ Clinical Features of primary hyperparathyroidism [20:35] 

a. Primary hyperthyroidism primarily affects adults. It also affects women more 
than men. 

b. The main manifestation is an increase in the serum calcium levels. 
c. Primary hyperparathyroidism is considered the most common cause of clinically 

silent hypercalcemia.  
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   On the other hand, the most common cause of clinically apparent 
hypercalcemia in adults is cancer, which can cause hypercalcemia through a 
variety of mechanisms including:  
➢ Secretion of PTH-like polypeptides from cancers of other organs, mainly 

lung adenocarcinoma. This called paraneoplastic syndrome. 
➢ Osteolytic bone metastasis. If there is metastasis to the bone this will 

stimulate osteoclasts to erode the bone leading to mobilization of calcium 
salts, thus increasing serum calcium levels. 

d. Laboratory findings of primary hyperparathyroidism 
1- Hypophosphatemia.  
2- Increased urinary excretion of calcium and phosphate. 

 

☆ Clinical Manifestations of primary hyperparathyroidism  

▪ Pain. Secondary to: 
a. Fractures of bones weakened by osteoporosis or osteitis fibrosa cystica. 
b. Renal stones (was at one time a prominent manifestation of primary 

hyperparathyroidism). 
▪ Additional signs and symptoms that occur in some cases of 

hyperparathyroidism include:  
1. Gastrointestinal disturbances including: constipation, vomiting, nausea, peptic 

ulcers, pancreatitis and gallstones. 
2. CNS alterations that include: fatigue & lethargy, depression and seizures.  
3. Neuromuscular abnormalities like hypotonia and weakness.   
4. Polyuria and secondary polydipsia. Polydipsia: the patient drinks a lot of water due 

to abnormally great thirst   
 

Secondary Hyperparathyroidism [23:54] 

   It is caused by any abnormality that leads to chronic depression of serum calcium 
levels, usually as a result of renal failure since it leads to compensatory over-activity of 
the parathyroid. There are two complex mechanisms by which chronic renal failure 
induces secondary hyperparathyroidism: 

 
 
 
 
 
 

Chronic renal failure is associated 
with a decrease in phosphate 
excretion which leads to increased 
serum phosphate levels. 
Hyperphosphatemia directly 
depresses the serum calcium levels 
causing hypocalcemia which 
stimulates the release of PTH. 
 

 

Loss of renal substance causes a decreased activity of 
an enzyme called alpha1-hydrolase that is needed for 
the formation of the active form of vitamin D which is 
responsible for intestinal absorption of calcium. 
– No Vit.D No Absorption   – 
⇒ This leads to chronic hypocalcemia which in turn 
stimulates the overactivity of the parathyroid glands. 
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                       Hypoparathyroidism  
Hypoparathyroidism is less common than hyperparathyroidism, the major causes 

include the following :  
1. Surgical ablation: the most common cause is removing the parathyroids by 

mistake while performing thyroidectomy or other surgical neck dissections. 
2. Congenital absence: absence of the parathyroid gland associated with thymic 

aplasia (Di George syndrome) and cardiac defects, as a result of the deletion of 
chromosome 22. 

3. Autoimmune hypothyroidism: Hereditary polyglandular deficiency 
syndrome characterized by the presence of autoantibodies against multiple 
endocrine organs such as: thyroid, parathyroid, adrenal glands and the pancreas. 
It is caused by mutations in the Autoimmune Regulator Gene AIRG. 

 

 

 

 

Good luck 
 

 

 


