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Pathological basis of  endocrine signs and symptoms 

Sign or symptom Pathological basis 

Hormone excess (hyperfunction) Endocrine gland hyperplasia cause by increased 

trophic stimulus to secretion 

Functioning neoplasm of  endocrine gland 

Hormone deficiency 

(hypofunction) 

Endocrine gland atrophy due to loss of  trophic 

stimulus to secretion 

Destruction of  endocrine gland by inflammation, 

ischamia or non-functioing tumor 

Diffuse enlargement of  gland Inflammatory cell infiltration 

Hyperplasia 



PituitaryPituitary  

 AdenohypophysisAdenohypophysis  
 HypofunctionHypofunction  

-- DueDue  to to destructiondestruction  by tumor by tumor oror  compressioncompression; ; duedue  to to hypothalamichypothalamic  reasonsreasons  

-- DueDue  to to inflammationinflammation  ((autoimmuneautoimmune); ); duedue  to to geneticgenetic  abnormalitiesabnormalities  ofof   hormone hormone 

synthesissynthesis    

-- DueDue  to to ischaemicischaemic  necrosisnecrosis, , radiationradiation  damagedamage  oror  surgicalsurgical  ablationablation  

-- LeadsLeads  to to secondarysecondary  hypofunctionhypofunction  ofof   adenohypophysealadenohypophyseal  dependentdependent  endocrineendocrine  glandsglands  

        ((atrophyatrophy  ofof   gonadsgonads, , hypothyreosishypothyreosis, , hypocorticalismhypocorticalism,…) ,…)   

  

 HyperfunctionHyperfunction  

-- in in adenomasadenomas, , hyperplasiashyperplasias, , duedue  to to hypothalamichypothalamic  reasonsreasons  

    

  

Adenoma type Clinical picture 

Prolactinoma Commonest type, produces galactorrhoea and menstrual disturbances 

GH-secreting Produces gigantism in children and acromegaly in adults 

ACTH-secreting Produces Cushing syndrome 

Others Exceptionally rare 



CushingCushing  syndromesyndrome  





NeurohypophysisNeurohypophysis  

 AntidiureticAntidiuretic  hormone (ADH)hormone (ADH)  
 ADH ADH deficiencydeficiency  ––  diabetes diabetes insipidusinsipidus  (DI)(DI)  

-- DueDue  to to hypothalamushypothalamus  damagedamage  (trauma, tumor,..)(trauma, tumor,..)  

-- PolyuriaPolyuria, , polydipsiapolydipsia  

-- In In peripheralperipheral  formsforms  ofof   DI DI thethe  renalrenal  tubulestubules  insensitiveinsensitive  to to adhadh  

  

 ExcessExcess  ADHADH  

-- UsuallyUsually  duedue  to to ectopicectopic  productionproduction  by by tumorstumors  ((neuroendocrineneuroendocrine  carcinomascarcinomas  ofof   

thethe  lunglung))  

  

 OxytocinOxytocin  

  



AdrenalsAdrenals  

 MedullaMedulla    

 ProductionProduction  ofof   catecholaminscatecholamins    (adrenalin, noradrenalin) (adrenalin, noradrenalin)   

 TumorsTumors: :   

-- PheochromocytomaPheochromocytoma  

((symptomssymptoms  duedue  to to excessexcess  catecholaminecatecholamine  secretionsecretion  ((secondarysecondary  hypertensionhypertension  withwith  ↑risk ↑risk ofof   

cerebralcerebral  bleedingbleeding), ), sweatingsweating))  

-- NeuroblastomaNeuroblastoma  

(tumor (tumor ofof   childrenchildren, , malignantmalignant))  

  

  

  



AdrenalsAdrenals  

 CortexCortex  

 ProductionProduction  ofof   glucocorticoids,mineralocorticoidsglucocorticoids,mineralocorticoids, sex , sex steroidssteroids  

 HyperfunctionHyperfunction::  

 CushingCushing  syndromesyndrome  

((excessexcess  secretionsecretion  ofof   ACTH, ACTH, tumorstumors  ofof   adrenalsadrenals, , treatmenttreatment    by by steroidssteroids    

 ConnConn´́ss  syndrome syndrome   

((overproductionoverproduction  ofof   mineralocorticoidsmineralocorticoids: : retentionretention  ofof   waterwater, , hypertensionhypertension, , 

muscularmuscular  weaknessweakness, , arrhythmiasarrhythmias))  

  

 HypofunctionHypofunction  

 CausedCaused  by by autoimmuneautoimmune  adrenalitisadrenalitis, tbc, , tbc, necrosisnecrosis  ofof   adrenalsadrenals  in in sepsissepsis, , 

destructiondestruction  by by tumorstumors,…,…  

 WeightWeight  lossloss, , lethargylethargy, , hypotensionhypotension, , pigmentationpigmentation, , hyponatraemiahyponatraemia  

  

  



ThyroidThyroid  

 HyperthyroidismHyperthyroidism  
 Syndrome Syndrome duedue  to to excessexcess  T3 and T4T3 and T4  

 Very Very rarelyrarely  duedue  to to excessexcess  TSHTSH  

 CausedCaused  by by GraveGrave´́diseasedisease//thyreoiditisthyreoiditis, in , in whichwhich  thethe  thyroidthyroid  stimulatingstimulating  

autoantibodiesautoantibodies  are are producedproduced  

 RarelyRarely  duedue  to to functioningfunctioning  adenomaadenoma  oror  toxictoxic  nodularnodular  goitergoiter  

  

 HypothyroidismHypothyroidism  ((myxoedemamyxoedema))  
 Syndrome Syndrome duedue  to to insufficientinsufficient  circulatingcirculating  T3 and T4T3 and T4  

 IfIf   congenitalcongenital  , , causescauses  cretenismcretenism  

 CommonestCommonest  cause cause isis  HashimotoHashimoto´́ss  thyreoiditisthyreoiditis  (=(=autoimmuneautoimmune  thyreoiditisthyreoiditis) )   

  







GoitreGoitre    
((enlargementenlargement  ofof   thethe  wholewhole  glandgland))  

 ParenchymatousParenchymatous  goitregoitre  vsvs  colloidcolloid  goitregoitre  

 DiffuseDiffuse  vsvs  nodularnodular  goitregoitre  

  

 AetiologyAetiology  
 IodineIodine  deficiencydeficiency, , duedue  to to endemicendemic  goitregoitre  oror  food food faddismfaddism  

 RareRare  inheritedinherited  enzyme enzyme defectsdefects  in T3 and T4 in T3 and T4 synthesissynthesis  

 DrugsDrugs  thatthat  induceinduce  hypothyroidismhypothyroidism  



ThyroidThyroid  tumorstumors  

 BenignBenign  

-- FollicularFollicular  adenomaadenoma  

  

 MalignantMalignant  

-- CarcinomaCarcinoma    

-- LymphomaLymphoma  
          ((lymphomalymphoma  ((usuallyusually  nonnon--HodgkinHodgkin´́ss  lymphomaslymphomas  ofof   BB--cell type, cell type, variablevariable  prognosisprognosis))  

  

  



Carcinoma of  the thyroid 

Type Proportion 

of  all cases (%) 

Typical age 

range 

Mode of  spread Prognosis 

Papillary 60-70 Children, young 

adults 

Lymphatic, to 

lymph nodes 

Excellent 

Follicular 20-25 Young-middle age Haematogenous, 

to bones 

Good 

Anaplastic 10-15 Elderly Aggressive local 

extension 

Very poor 

Medullary 5-10 Usually elderly, 

also familial case 

(MEN sy) 

Local, lymphatic, 

haematogenous 

Variable, more 

aggressive in 

familial cases 





ParathyroidParathyroid  



Secondary hyperparathyreoidsm: a physiological response  

to hypocalcaemia (e.g. in malabsorption, renal failure) 

Primary 



HypoparathyreoidismHypoparathyreoidism  

 CausesCauses  hypocalcaemiahypocalcaemia  
 Tetany (Tetany (spasmspasm  ofof   thethe  skeletalskeletal  musclemuscle))  

 ConvulsionsConvulsions  

 ParaesthesiaeParaesthesiae  

 PsychiatricPsychiatric  disturbancesdisturbances  

 RarelyRarely  cataractscataracts  and and brittlebrittle  nailsnails  

  

 CausedCaused  by:by:  
 RemovalRemoval  ofof   oror  damagedamage  ofof   thethe  glandsglands  duringduring  thyreoidectomythyreoidectomy  

 IdiopathicIdiopathic  

 CongenitalCongenital  deficiencydeficiency  

Other causes of  hypocalcaemia: chronic renal failure, vitamin D deficiency,  

excess loss during lactation 



EndocrineEndocrine  pancreaspancreas::  

tumorstumors  ––  isletislet  cell cell tumorstumors  

 LessLess  commoncommon  thanthan  pancreaticpancreatic  adenocarcinomaadenocarcinoma  

 PresentPresent  withwith  endocrineendocrine  effectseffects  and and maymay  bebe  malignantmalignant::  

-- InsulinomaInsulinoma::  hypoglycaemiahypoglycaemia  duedue  to to hypersecretionhypersecretion  ofof   insulininsulin  

-- GlucagonomaGlucagonoma: : secondarysecondary  diabetes and skin diabetes and skin rashrash  

-- GastrinomaGastrinoma: : hypersecretionhypersecretion  ofof   gastricgastric  acid acid duedue  to gastrin to gastrin actionaction  resultingresulting  

in severe in severe pepticpeptic  ulcerationsulcerations  

-- ….….othersothers  

  

  

  

Islet cell tumor and gastrionams may occur as a part of  

inherited MEN (multiple endocrine neoplasia) syndrome. 



MultipleMultiple  endocrineendocrine  neoplasianeoplasia  (MEN) (MEN) syndromessyndromes  



Differences between types of  diabetes mellitus  

(DM: abnormal metabolic state characterised by glucose intolerance due to 

inadequate insulin action) 

Features Type 1 (ketosis-prone, juvenile 

onset, insulin-dependent) 

Type 2 (not ketosis-

prone, maturity onset, 

non-insulin-dependent) 

Age of  onset Usually ˂20y Usually ˂40y  

Proportion of  all cases ˂10 % ˃90% 

Type of  onset Abrupt (acute or subacute) Gradual 

Etiological factors Possible viral/autoimmune, resulting 

in destruction of  islet cells 

Obesity associated insulin 

resistence 

HLA asocciation Yes (=genetic predisposition in DM) No 

Insulin antibodies Yes No 

Body weight at onset Normal or thin, obesity uncommon Majority are obese (80%)  

Endogenous insulin 

production 

Decreased (little or none) Variable (above or below 

normal) 

Ketoacidosis May occur Rare 

Treatment Insulin, diet, exercise Diet, oral hypoglycemic 

agents, exercise, insulin, 

and weight control 



Risk factors for type 1 and type 2 diabetes mellitus 

Type 1 DM risk factors 

Type 1 DM in a first-degree relative (sibling or parents) 

Type 2 DM risk factors 

Positive family history 

Ethnic origin (black, native americans, hispanic, asian american, pacific islanders) 

Obesity 

Increasing age 

Habitual physical inactivity, sedentary lifestyle 

History of  gestational DM 

Other clinical conditions assoc. with insulin resistence (e.g. polycystic ovary syndrome)  

History of  vasular diseases 

Previously identified impaired fasting glucose or impaired glucose tolerance 

Hypertension 

HDL cholesterol level ˂35mg/dL and/or triglyceride level ≥250mg/dL  

Cigarette smoking 



CardinalCardinal  clinicalclinical  signssigns  ofof   DM DM atat  diagnosisdiagnosis  

 PolyuriaPolyuria  

 PolydipsiaPolydipsia  

 PolyphagiaPolyphagia, , excessiveexcessive  hungerhunger  (in type 1)(in type 1)  

 WeightWeight  lossloss  (in type 1)(in type 1)  

 RecurrentRecurrent  bluredblured  visionvision  

 KetonuriaKetonuria  (in type 1)(in type 1)  

 WeaknessWeakness, , fatiguefatigue, , dizzinessdizziness  

 OftenOften  asymptomaticasymptomatic  (type 2)(type 2)  

  



Complications of  diabetes 

Situation Complication 

Large blood vessels Accelerated arteriosclerosis leading to: 

- Myocardial infarction 

- Cerebrovascular diseases 

- Ischaemic limbs 

- Responsible for 80 % of  adult diabetic death 

Small blood vessels Endothelial cells and basal lamina damage. 

Retinopathy (major cause of  blindness), nephropathy 

Peripheral nerve Diabetic neuropathy (v.s. due to disease of  small vessels 

supplying the nerves) 

Neutrophils Susceptibility to infection 

Pregnancy Pre-eclamptic toxaemia 

Large babies 

Neonatal hypoglycamia 

Skin Gangrene of  extremities 

Soft tissue lesions (Granuloma annulare, necrobiosis lipoidica) 



ComplicationsComplications  ofof   diabetes.diabetes.  



PathologyPathology  ofof   thethe  skinskin  



Pathological basis of  dermatological signs 

Clinical signs Pathological basis 

Scaling Parakeratosis 

Erythema Dilatation of  skin vessels 

Blisters Separation of  layers of  the epidermis or epidermis from dermis 

Bruising Leakage of  blood into dermis 

Pigmentation Increased aktivity of  melanocytes 

Increased numbers of  melanocytes 

Endogenous pigment, e.g. Ochronosis 

Exogenous pigment, e.g. tattoo 

Plaques Increase in epidermal and dermal thickness with cells  

Macules Dilated blood vessels 

Inflammatory cells 

Altered pigmentation 

Papules Inflammatory cells 

Oedema 

Tumor 

Nodules Epidermal, adnexal and dermal tumors 

Cysts 

Rashes restricted to exposed areas Photosensitivity 

Contact eczema 

Nail abnormalities Trauma to nail bed 

Psoriasis 

Fungi 



EczemaEczema  

  

- a reaction pattern, not a single disease 

- several causes 

- varied clinical patterns 

- histologically: early inflammation and spongiosis,  

  later hyperkeratosis, parakeratosis  

Spongiosis: intercellular oedema 
+ genetic factors 



InflammatoryInflammatory  disordersdisorders: : infectionsinfections  

 ViralViral    
-- humanhuman  papillomaviruspapillomavirus  ((verrucaverruca  vulgarisvulgaris, , genitalgenital  condylomacondyloma  accuminatumaccuminatum))  

-- PoxPox  virus (virus (molluscummolluscum  contagiosumcontagiosum))  

-- Herpes virus (herpes Herpes virus (herpes zosterzoster: : chickenpoxchickenpox, , shinglesshingles; ; coldcold  soressores  (HSV1) and (HSV1) and genitalgenital  herpes (HSV2)herpes (HSV2)  

-- HIV (HIV (KaposiKaposi´́ss  sarcomasarcoma))  

  

 BacterialBacterial  
-- StaphylococcalStaphylococcal  impetigoimpetigo  

-- StreptococcalStreptococcal  celullitiscelullitis  

-- tbc tbc ofof   thethe  skinskin  

-- leprosyleprosy  

  

 FungalFungal  
-- TinesTines  capitiscapitis, , pedispedis, , cruriscruris……  

-- CandidaCandida  albicansalbicans, , TrychophytonTrychophyton  species,….species,….  

  

 ProtozoalProtozoal  
-- leishmaniasisleishmaniasis, , amoebiasisamoebiasis, , trypanosomiasistrypanosomiasis  

  



HSV infectionHSV infection  



NonNon--infectiousinfectious  inflammatoryinflammatory  diseasesdiseases  

  
 UrticariaUrticaria  ((hiveshives, , whealswheals))  
 ReactionReaction  patternpattern, , oedemaoedema  =basic =basic lesionlesion  

 ClinicallyClinically  itchingitching, , swellingswelling  

 CausedCaused  by by plantsplants  and animal and animal toxinstoxins, , physicalphysical  stimulistimuli, , variousvarious  drugsdrugs      

  

 Lupus Lupus erythematosuserythematosus  
 AutoimmuneAutoimmune  diseasedisease  affectingaffecting  connectiveconnective  tissuetissue  

 SystemicSystemic  formform  involvesinvolves  kidneyskidneys  

 Skin Skin lesionslesions  involveinvolve  epidermis and adnexaepidermis and adnexa  

  

 LichenLichen  planusplanus  
 PolygonalPolygonal  itchyitchy  papulespapules  

 BandBand--likelike  chronicchronic  inflammatoryinflammatory  infiltraceinfiltrace  

 CentredCentred  on dermoon dermo--epidermalepidermal  junctionjunction  

  

 PsoriasisPsoriasis  
 GeneticallyGenetically  determineddetermined  diseasedisease  

 SilverySilvery--greygrey  scalesscales  ofof   parakeratosisparakeratosis  

 PolymorphsPolymorphs  enter epidermis but enter epidermis but abscessesabscesses  are are sterilesterile  

  

  



Clinicopathological features of  bullous disorders 

Disease Location of  bullae Immune reaction Clinical feature 

Pemphigus Intra-epidermal IgG on intercellular 

junctions 

High mortality 

Pemphigoid Subepidermal IgG on basement 

membranes 

Elderly patiens 

Dermatitis 

herpetiformis 

Subepidermal IgG on papillary 

dermis 

Associated with 

coeliac disease  



Pemphigus vulgarisPemphigus vulgaris  

IgG immunopositivita among keratinocytes Suprabasal acantolysis, acantolytic bulla 



PemphigoidPemphigoid  

    

A – subepidermal bulla 

B - linear, continuous deposition of  IgG at the dermoepidermal basement  

membrane zone in perilesional skin  



EpidermolysisEpidermolysis  bullosabullosa  

 InheritedInherited  diseasedisease, 30 , 30 typestypes  

  

 MutationsMutations  in in genesgenes  codingcoding  specificspecific  keratinskeratins  in in thethe  

basalbasal  epithelialepithelial  layerlayer  ((intraepithelialintraepithelial  bullaebullae), ), 

collagenscollagens  and and otherother  attachementattachement  proteinsproteins  

((subepithelialsubepithelial  bullaebullae) )   

  

 ExtremeExtreme  fragility fragility ofof   thethe  skinskin  

  

 MucosaeMucosae  alsoalso  affectedaffected  



 BenignBenign  epidermalepidermal  neoplasmsneoplasms  
 FibroepithelialFibroepithelial  polyppolyp  

 SeborrhoicSeborrhoic  wartswarts//keratosiskeratosis  ((basalbasal  cell cell papilomapapiloma))  

 SquamousSquamous  cell cell papillomapapilloma  ((oftenoften  HPV HPV relatedrelated))  

 CystsCysts  ((epidermalepidermal  and and sebaceoussebaceous))  

  

 MalignantMalignant  epidermalepidermal  neoplasmsneoplasms  
 BasalBasal  cell cell carcinomacarcinoma  

-- Very Very commoncommon  skin skin malignancymalignancy  

-- RelatedRelated  to to chronicchronic  sun sun exposureexposure, most , most commonlycommonly  on faceon face  

-- LocallyLocally  very very invasiveinvasive, , metastasismetastasis  exteremelyexteremely  rarerare  

 SquamousSquamous  cell cell carcinomacarcinoma  

-- MalignantMalignant  skin skin neoplasmsneoplasms  

-- RelatedRelated  to to chronicchronic  sun sun exposureexposure  

-- LocallyLocally  invasiveinvasive, , metastasismetastasis  latelate  

 ActinicActinic  keratosiskeratosis  and and BowenBowen´́ss  diseasedisease  (=, in (=, in situsitu  carcinomapremalignantcarcinomapremalignant  lesionlesion))  



BenignBenign  melanocyticmelanocytic  naevinaevi  

Lentigo  Junctional naevus Compound naevus Intradermal naevus Blue naevus 



MalignantMalignant  melanomamelanoma  



MalignantMalignant  melanomamelanoma  

 Tumor Tumor composedcomposed  ofof   malignantmalignant  melanocytesmelanocytes  

 UsuallyUsually  pigmentedpigmented, but , but maymay  bebe  amelanoticamelanotic  

 PrognosisPrognosis  dependsdepends  on on stagestage  ofof   thethe  diseasedisease    

 AetiologicallyAetiologically  associatedassociated  withwith  fair skin and fair skin and sunburnsunburn  

 DysplasticDysplastic  naevusnaevus  syndrome: syndrome: familialfamilial  tendencytendency  to to 

melanomasmelanomas, , highhigh  risk risk developingdeveloping  melanomasmelanomas  

 ClinicopathologicalClinicopathological  typestypes::  

-- LentigoLentigo  malignamaligna  

-- AcralAcral  lentiginouslentiginous  melanomamelanoma  

-- SuperficialSuperficial  spreadingspreading  melanomamelanoma  

-- NodularNodular  melanommelanom  


