
Pathology of 
the endocrine system



Endocrine system

A. Endocrine organs
1. Pituitary gland
2. Pineal gland
3. Thyroid gland
4. Adrenal glands
5. Parathyroid glands

B. Organs with partial endocrine functions
1. Pancreas
2. Gonads

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



Cells: 
ÅFollicular epithelial cells

ÅParafollicular C-cells
located sparsely between 
the follicles

Thyroid gland



Pathology of the thyroid gland

ÅFunctionally:
ÅHyperfunction= Hyperthyroidism
ÅHypofunction = Hypothyroidism

ÅMorphologically:
ÅHyperplasia: goiter (diffuse or multinodular)
ÅInflammatory diseases ςthyreoiditis
ÅInfective - rare
ÅAutoimmune (Hashimoto, Graves) - common
ÅOther etiology (palpation)

ÅNeoplasms (benign, malignant)



Hyperthyroidism

ÅHyperfunctionof the thyroid

ÅPrimary hyperthyroidism - causes:
ÅGraves disease
ÅMultinodular goiter
ÅHyperfunctionaladenoma
Å(Early phase of Hashimoto thyroiditis)

ÅSecondary hyperthyroidism - causes :
ÅTSH producing pituitarygland tumor, iatrogenic

ÅCharacteristic symptoms
ÅVariable enlargement of the thyroid gland Ą no strict correlation with the size of the thyroid 
ÅIncreased metabolism, sympathicotonia
ÅPalpitation



Hypothyroidism

ÅHypofunction of the thyroid

ÅPrimary, secondary and tertiary causes
ÅPrimary:
ÅLate phase of Hashimoto thyroiditis
ÅIatrogenic (resection, irradiation, drugs)
ÅOther (hemochromatosis, amyloidosis, sarcoidosis)

ÅSecondary: absence of TSH (pituitary diseases)
ÅTertiary: absence of TRH (hypothalamic diseases)

ÅClinical presentations:
ÅMyxedema (adults)
ÅCretinism (infants)



Hyperplasia- Goiter
Multinodular goiter

ÅPredominantly in elderly patients

ÅPermanent increase of TSH levels (ex. iodine deficiency)
Follicular epithelial cells have varying responsiveness to TSH, in different areas there 
is different intensity of hyperplasia

ÅAs the TSH levels are changing hyperplasia and involution present alternately

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

ÅFunctionally, most commonly normofunctional

ÅSometimes some of the nodules is hyperfunctional
toxic multinodular goiter ςtƭǳƳƳŜǊΩǎ ŘƛǎŜŀǎŜ 



Diffuse goiter

ÅFunctionally, it can be euthyroid, hyperthyroid or hypothyroid

ÅGraves disease:

ÅMost common

ÅAutoimmune thyroiditis

ÅHyperfunction

ÅEndemic goiter: 

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

Ånormofunction or hypofunction

ÅEnzymopathies
ÅHypofunction

Hyperplasia- Goiter



ÅSubacute granulomatous thyroiditis

ÅDiffuse enlargement

ÅViral etiology

ÅYoung and middle-aged women

ÅPainful! Can be accompanied with transient fever

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

ÅLater lymphoplasmocytic infiltration, histiocytes
foreign body reaction to the colloid ςgranulomas, giant cells

ÅSpontaneous healing

ŘŜ vǳŜǊǾŀƛƴΩǎ ǘƘȅǊƻƛŘƛǘƛǎ



Graves disease
Å Autoimmune disease

Å Autoantibodies to TSH receptors

Å Most common between the age of 20 and 40

Å More common in women

Å Genetic factors play an important role in pathophysiology: 
associated with HLA-B5 and DR3 haplotypes



Graves disease
ÅEnlarged, firm, hyperemic thyroid

ÅHypertrophy and hyperplasia of follicular epithelia

ÅBulging of hyperplastic follicular epithelium into the follicular lumen: 
Sanderson polster
papillary structures without fibrovascular core (ăĄpapillary cc.)

ÅHigh, cylindrical follicular epithelial cells

ÅLymphocytic aggregates



Hashimoto thyroiditis

ÅFunctionally, in early phase transient hyperfunctionis followed by 
normofunction- eventually hypofunction develops

ÅMost commonly in middle-aged patients

ÅMore common in women

ÅAnti-Tgand anti-TPO autoantibodies (humoral immune response)

ÅT-cell dysfunction (cellular immune response)

ÅHLA-DR3 and DR5 association



Hashimoto thyroiditis

ÅThe thyroid is normal in size, pale in color

ÅLymphocytic aggregates with germinal centers,
lots of plasma cells

ÅThe amount of colloid and the number of epithelial 
cells decrease

ÅThe cytoplasm of remaining epithelial cells gets 
acidophilic. Oncocytic cells ςHurthle cells
(increased number of mitochondria)

ÅAfter long term progression interstitial fibrosis occurs 
with atrophy

In Hashimotothyroiditis thyroid neoplasms more 
frequently occur:  follicular adenoma, 
follicular carcinoma, papillary carcinoma,
B-cell lymphoma!



Neoplasmsof the Thyroid
Follicularneoplasms

ÅMajority arebenign: follicularadenomas

ÅSolitary, spherical, encapsulatedlesion, well demarcated

ÅSize, colour(gray-white to red-brown), cut surface
appearance(hemorrhage, fibrosis, cysticchange) varies

ÅMicroscopicalappearancealsovaries: macro- and 
microfolliculartype, IǸǊǘƘƭŜcelladenoma, atypicaland
papillary(rare) type adenomas

ÅCriteriaof malignancyςnot cytologic!!:
ÅLossof capsuleintegrity and/ or vascularinvasion= follicularcarcinoma



ÅTumor cellsarederivedfrom the thyroid follicularepithelium

ÅMost commonform of thyroid cancer, most often occursin youngadults(women)

ÅGood prognosis

ÅOftenmultifocal

ÅLymphogenicmetastasis(cervicallymphnodes) ςcandevelopearlyon, but canbe 
treatedsurgically

ÅMacroscopicappearance: gray-white nodulewith ill-definedmargins

ÅHistologicalcriteriaςcytomorphology!!!
ÅNuclearfeatures:
ÅEnlargednucleicontainingfinelydispersedchromatin, opticallyclearappearance(OrphanAnnie 

eyenuclei)
ÅNucleiareoverlaping, arrangedwith longaxesin parallel alignment
ÅInvaginationsof the cytoplasm: intranuclearpseudo-inclusionsand grooves(coffeebeannucleus) 

ÅStructure:
ÅContainspapillaryand folliculararchitecturein variableproportions
ÅBranchingpapillae, havinga fibrovascularstalk, psammomabodiesareoften present

Malignant neoplasms 
Papillary carcinoma



Malignant neoplasms
Papillary carcinoma



ÅElderly patients

ÅVery poor prognosis

ÅRapidly enlarging mass, infiltrates adjacent neck structures

ÅExtensive metastasis

ÅVariable morphology, highly anaplastic cells

Malignant neoplasms
Anaplastic carcinoma



ÅDerived from the parafollicular C cells

ÅSmall, neuroendocrine tumorcells 

ÅSolitary nodule

ÅAmyloid deposits are often present

ÅPresent individually or with other endocrine tumors (always present in MEN2-
syndrome Ą preventive thyreoidectomy in childhood)

Malignant neoplasms
Medullary carcinoma


