Pathology of
the endocrine system



Endocrine system

A. Endocrine organs
Pituitary gland
Pineal gland
Thyroid gland
Adrenal glands
Parathyroid glands

B. Organs with partial endocrine functions

1. Pancreas
2. Gonads

C. Diffuse neuroendocrine system
(endocrine cells with diffuse localization; gastrointestinal tract, bronchi)
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Thyroid gland

Cells:

AFollicular epithelial cells

AParafollicular €ells
located sparsely between
the follicles




Pathology of the thyroid gland

AFunctionally:
AHyperfunction= Hyperthyroidism
AHypofunction sHypothyroidism

AMorphologically
AHyperplasia: goiter (diffuse or multinodular)
Alnflammatory diseases thyreoiditis
AlInfective- rare

A Autoimmune (Hashimoto, Gravesjommon
A Other etiology (palpation)

ANeoplasms (benign, malignant)



Hyperthyroidism

AHyperfunctionof the thyroid

APrimary hyperthyroidismcauses:
A Graves disease
A Multinodular goiter
A Hyperfunctionahdenoma
A (Early phase of Hashimoto thyroiditis)

ASecondary hyperthyroidisacauses :
A TSH producing pituitangland tumor, iatrogenic

A Characteristic symptoms
A Variable enlargement of the thyroid gla#d no strict correlation with the size of the thyroid
A Increased metabolisnsympathicotonia
A Palpitation



Hypothyroidism

A Hypofunction of the thyroid

A Primary, secondary and tertiary causes
APrimary:
A ate phase of Hashimoto thyroiditis

Aatrogenic (resection, irradiation, drugs)
FOther (hemochromatosis, amyloidosis, sarcoidosis)

ASecondary: absence of TSH (pituitary diseases)
ATertiary: absence of TRH (hypothalamic diseases)

A Clinical presentations:
AMyxedema (adults)
ACretinism (infants)



HyperplasiaGolter

Multinodular goiter
APredominantly in elderly patients

APermanent increase of TSH levels {edine deficiency)
Follicular epithaal cells have varying responsiveness to TSH, in different areas there
IS different intensity of hyperplasia

AAs the TSH levels are changing hyperplasia and involution present alternately

ADegenerative changes are characteristic (hemorrhage, scarring, calcification,
cystic degeneration)

A Functionallymost commonly normofunctional

A Sometimes some of the nodules is hyperfunctional A A
toxic multinodular goitect f dZY YSNXa RAaSlF as



HyperplasiaGolter

Diffuse goiter
AFunctionallyit can be euthyroid, hyperthyroid or hypothyroid

AGraves disease:
AMost common
A Autoimmune thyroiditis
AHyperfunction

AEndemic goiter:

ADue to decreased iodine intake permanent TSH hypersecretion occurs with
diffuse hyperplasia

Anormofunctionor hypofunction

AEnzymopathies
A Hypofunction
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ASubacute granulomatous thyroiditis

ADiffuse enlargement

AViral etiology

AYoung and middlaged women

APainful! Carbe accompanied with transient fever

Aln acute phase microabscesses, follicular damage present
colloid gets into the interstitium

ALater lymphoplasmocytic infiltration, histiocytes
foreign body reaction to the colloigggranulomas, giant cells

A Spontaneous healing
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Graves disease

Autoimmune disease

Autoantibodies to TSH receptors

Most common between the age of 20 and 40
More common in women

Genetic factors play an important role in pathophysiology:
associated with H-B5 and DR3 haplotype

Auto-antibody —
Lo receptor

Stimulates
hormone J {




Graves disease

AEnlargel, firm, hyperemic thyroid
AHypertrophy and hyperplasia of follicular epithelia

ABulging of hyperplastic follicular epithelium into the follicular lumen:
Sanderson polster
papillary structures without fibrovascular cor@ @ papillaty cc.)

AHigh, cylindrical follicular epithelial cells
ALymphocytic aggregates




Hashimoto thyroiditis

AFunctionally, in early phase transiégmtperfunctionis followed by
normofunction- eventuallyhypofunction develops

AMost commonly in middleged patients

AMore common in women

AAnti-Tgand antiTPO autoantibodies (humoral immune response)
AT-cell dysfunction (cellular immune response)

AHLADRS3 and DR5 association



Hashimoto thyroiditis

Involved In necpiastic

Hurthlecells
processes

AThe thyroid is normal in size, pale in color

ALymphocytic aggregates with germinal centers
lots of plasma cells

AThe amount of colloid and the number of epithe
cells decrease

AThe cytoplasm of remaining epithelial cells gets
acidophilic. Oncocytic celisHurthle cells
(increased number of mitochondria)

A After long term progression interstitial fibrosis occurs
with atrophy

In Hashimotdhyroiditis thyroid neoplasms more
frequently occur: follicular adenoma,
follicular carcinoma, papillary carcinoma,
B-cell lymphomé




Neoplasm®f the Thyroid
Folliculameoplasms

AMajority are benign follicularadenomas
A Solitary spherical encapsulatedesion well demarcated e

A Size colour (gray-white to red-brown), cut surface &
appearancéhemorrhagefibrosis cystlcchange) varies '

AMicroscopicabppearancelsovaries macro and G
microfolliculartype, | N NJc&l &denoma atypicaland s
paplillary(rare) type adenomas

A Criteriaof malignancyg not cytologic!:




Malignant neoplasms
Paplillary carcinoma

A Tumorcellsare derivedfrom the thyroid follicularepithelium

A Most commonform of thyroid cancer mostoften occursin youngadults(women)
A Goodprognosis

A Often multifocal

A Lymphogenienetastasigcervicallymphnodeg ¢ candevelopearlyon, but canbe
treated surgically

A Macroscopi@appearancegraywhite nodulewith ill-definedmargins

A Histologicakriteria ¢ cytomorphologyi!
A Nuclearfeatures

A Enlargecdhucleicontainingfinely dispersedchromatin opticallyclearappearancgOrphanAnnie
eyenucle)

A Nucleiare overlaping arrangedwith longaxesin parallelalignment

A Invaginationsof the cytoplasm intranuclearpseudeinclusionsand grooves(coffee beannucleug
A Structure

A Containgpapillaryandfollicular architecturein variableproportions

A Branchingpapillae havinga fibrovascularstalk psammomabodiesare often present



Malignant neoplasms
Paplillary carcinoma
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Malignant neoplasms
Anaplastic carcinoma

AElderly patients

AVery poor prognosis

ARapidly enlarging mass, infiltrates adjacent neck structures
AExtensive metastasis

AVariable morphology, highly anaplastic cells




Malignant neoplasms
Medullary carcinoma

ADerived from the parafollicular C cells
ASmall, neuroendocrine tumorcells

A Solitary nodule

AAmyloid deposits are often present

APresent individually or with other endocrine tumors (always present in MEN2
syndromeA preventive thyreoidectomy in childhood)
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