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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//partialpartial  oror  panhypopituitarismpanhypopituitarism  

-- DueDue  to to destructiondestruction  by tumor by tumor oror  compressioncompression, , Rathke'sRathke's  cleftcleft  cyst; cyst; 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//hyperpituitarismhyperpituitarism  

-- in in adenomasadenomas, , carcinomascarcinomas, , 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 (TSH-, FSH-, LH- secreting)  

Plurihormonal  

Hormonally non-functioning 

AdenomasAdenomas  ofof   thethe  adenohypophysisadenohypophysis  

Association with MEN-1 syndrome! 



CushingCushing  syndromesyndrome  





NeurohypophysisNeurohypophysis  

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

-- DueDue  to hypothalamus to hypothalamus damagedamage  (trauma, tumor, (trauma, tumor, inflammationinflammation.. .. duedue  to to 

hypothalamichypothalamic  reasonsreasons))  

-- PolyuriaPolyuria, , polydipsiapolydipsia  

-- In In peripheralperipheral  formsforms  ofof   DI DI thethe  renalrenal  tubulestubules  insensitiveinsensitive  to ADHto ADH  

  

 ExcessExcess  ADHADH  

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

thethe  lunglung))  

  

 OxytocinOxytocin  

  



HypothalamicHypothalamic  suprasellarsuprasellar  tumorstumors  

 GliomasGliomas  

  

 CraniopharyngeomaCraniopharyngeoma  

-- usuallyusually  benignbenign, , malignisationmalignisation  rarerare; ; fromfrom  thethe  RathkeRathke´́ss  cleftcleft  

epithelialepithelial  restsrests    

-- childrenchildren  (5(5--15 15 yearsyears; ; endocrinopathiesendocrinopathies) + 2nd ) + 2nd peakpeak  in 6th in 6th decasedecase  

-- solid, solid, cysticcystic  oror  multilocularmultilocular  

  

  



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))  

•• AdrenalAdrenal  oror  extraadrenalextraadrenal, , uniuni  oror  bilateralbilateral, , assocassoc. . withwith  MEB 2A and 2B (10 %)MEB 2A and 2B (10 %)  

•• 10 % 10 % withwith  malignantmalignant  biologicalbiological  behaviorbehavior  

  

-- NeuroblastomaNeuroblastoma  
(tumor (tumor ofof   childrenchildren, , malignantmalignant))  

-- GanglioneuroblastomaGanglioneuroblastoma, , ganglioneuromaganglioneuroma  

  

  

  



ExtraadrenalExtraadrenal  systemsystem  ofof   chromaffinechromaffine  paragangliaparaganglia    



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) )   

  



CausesCauses  ofof   thyreotoxicosisthyreotoxicosis  

 PrimaryPrimary  associatedassociated  withwith  hyperthyreoidismhyperthyreoidism  

-- DiffuseDiffuse  toxictoxic  hyperplasiahyperplasia  (m. Graves(m. Graves--BasedowBasedow))  

-- HyperfunctionalHyperfunctional  ((toxictoxic) ) nodulatnodulat  goitergoiter  

-- HyperfunctionalHyperfunctional  ((toxictoxic) ) adenomaadenoma  

-- HyperfunctionalHyperfunctional  thyreoidalthyreoidal  carcinomacarcinoma  

-- IodineIodine  inducedinduced  hyperthyreoidismushyperthyreoidismus  

-- NeonatalNeonatal  thyreotoxicosisthyreotoxicosis  ((ofof   mothersmothers  withwith  m. Gm. G--B)B)  

  

 SecondarySecondary  associatedassociated  withwith  hypertyreoidismemhypertyreoidismem  

-- TSH TSH producingproducing  pituitarypituitary  adenomaadenoma  

-- TRH TRH overproductionoverproduction  

  

 WithoutWithout  associationassociation  withwith  hyperthyreoidismhyperthyreoidism  

-- SubacuteSubacute  granulomatousgranulomatous  thyreoiditisthyreoiditis  

-- ChronicChronic  lymphocyticlymphocytic  thyreoiditisthyreoiditis  

-- Struma ovarii (Struma ovarii (maturemature  ovarialovarial  teratomateratoma))  

  

  

  

  



HypothyreoidismusHypothyreoidismus: :   
A) A) congenitalcongenital  --    cretenismuscretenismus    

((endemicendemic  (in (in iodineiodine  defficiencydefficiency); ); sporadicsporadic  ((duedue  to to enzymaticenzymatic  defectdefect) )   

B) B) aquieredaquiered  ––  myxoedemamyxoedema  

 ClinicalClinical  signssigns  ofof   cretenismcretenism::  
-- ImpairedImpaired  physicalphysical  growthgrowth  and and mentalmental  development, development, hypomimichypomimic  face, face, tonguetongue  protrusionprotrusion, , umbilicalumbilical  herniahernia  

    

 ClinicalClinical  signssigns  ofof   myxoedemamyxoedema  
-- AccumulationAccumulation  ofof   mucosubstancesmucosubstances  in corium (and in corium (and viscerallyviscerally))  

-- HypercholesteroĺaemiaHypercholesteroĺaemia, , acceleratedaccelerated  ASAS  

-- Dry Dry coldcold  skin, skin, gruffgruff   voicevoice, , musclemuscle  weaknessweakness, , proneprone  to to hypotermiahypotermia, dry , dry hairhair, , brittlebrittle  nailsnails, , oligooligo  ––amenorea, amenorea, 
obesity, obesity, psychicpsychic  disordersdisorders  --  depressiondepression,….,….  

-- ComaComa  withwith  hypothermiahypothermia, , circulatoncirculaton  failurefailure  

  

 CausesCauses  
-- PrimaryPrimary    
-- DevelopmentalDevelopmental  ((dysgenesisdysgenesis: : mutationmutation  in in genesgenes  forfor  TSHTSH--receptor, TTF)receptor, TTF)  

-- GeneticallyGenetically  causedcaused  resistence to resistence to thyreoidalthyreoidal  hormoneshormones  

-- SurgicalSurgical  ablationablation, , radiationradiation  

-- AutoimmunneAutoimmunne  thyreoiditisthyreoiditis  

-- IodineIodine  deficiencydeficiency  

-- CongenitalCongenital  biosyntheticalbiosynthetical  defectdefect  ((dyshormonogeneticdyshormonogenetic  goitergoiter))  

-- DrugsDrugs  ––  thyreostaticthyreostatic  

-- SecundarySecundary  and and tertiarytertiary  ((hypothalamichypothalamic  anfanf   hypophysealhypophyseal  reasonsreasons) )   

  







M. GravesM. Graves--BasedowBasedow    
((diffusediffuse  parenchymatousparenchymatous  toxictoxic  ((hyperfunctionalhyperfunctional) ) goitregoitre) )   

 FF˃˃M, 2nd to 4th M, 2nd to 4th decadedecade, , geneticallygenetically  predisposedpredisposed  

 AutoimmuneAutoimmune  diseasedisease: : stimulatingstimulating  autoantibodiesautoantibodies  againstagainst  TSH TSH 

receptor receptor   

 Hyperthyreoidism+infiltrativeHyperthyreoidism+infiltrative  ophtalmopathyophtalmopathy--exophthalmosexophthalmos  (T (T 

cellscells, , oedemaoedema, , GAGsGAGs, , adipocytesadipocytes) +() +(pretibialpretibial  myxoedemamyxoedema))  

 DiffuseDiffuse  hypertrophyhypertrophy  and and hyperplasiahyperplasia  

 „„tootoo  many many follicularfollicular  cellscells  and and tootoo  littlelittle  colloidcolloid““  

 SurgicalSurgical  removalremoval  oror  radioiodineradioiodine  ablationablation  

  

  



ThyroiditisThyroiditis  

 ChronicChronic  autoimmuneautoimmune  lymphocyticlymphocytic  thyroiditisthyroiditis  
((HashimotoHashimoto´́ss))  

-- F:M = 10:1 F:M = 10:1   

-- GeneticGenetic  predispositionpredisposition  

-- CD8+ CD8+ cytotoxiccytotoxic  T T cellscells  mediatedmediated    cell cell deathdeath; ; cytokinescytokines  mediatedmediated  
cell cell deathdeath  

-- AutoantibodiesAutoantibodies  againstagainst  TSH receptor, TSH receptor, thyreoglobulinthyreoglobulin, , peroxidaseperoxidase  
––  antibodyantibody--dependentdependent  cellcell--mediatedmediated  cytotoxicity (ADCC)cytotoxicity (ADCC)  

-- EnlargedEnlarged  thyroidthyroid, , lymphoplasmocyticlymphoplasmocytic  infiltrateinfiltrate, , lymphaticlymphatic  
folliclesfollicles, , oncocyticoncocytic  transformationtransformation  ofof   thyreocytesthyreocytes, , fibrotisationfibrotisation  

-- OftenOften  assocassoc. . withwith  otherother  autoimmuneautoimmune  diseasesdiseases  

-- IncreasedIncreased  risk risk ofof   malignantmalignant  lymphomalymphoma  ((MALTomaMALToma) and ) and 
carcinomcarcinom  ofof   thethe  thyroidthyroid  
  



ThyroiditisThyroiditis  

 SubacuteSubacute  granulomatousgranulomatous  thyroiditisthyroiditis  (de (de QuervainovaQuervainova))  

-- F:M = 3F:M = 3--5:15:1  

-- virusvirus--inducedinduced  host host tisuuetisuue  damagedamage?  ?  cytotoxiccytotoxic  T T lymphocyteslymphocytes  

-- PainfullyPainfully  enlargedenlarged  thyroidthyroid, , feverfever, , fairlyfairly  abruptabrupt  onsetonset  

-- FocalFocal  disruptionsdisruptions  nad nad necrosesnecroses  ofof   folliculesfollicules, , granulocyticgranulocytic  and and granulomatousgranulomatous  
reactionsreactions, , fibrotisationfibrotisation))  

  

-- ChronicChronic  sclerosingsclerosing  thyroiditisthyroiditis  ((RiedlRiedl´́ss))  

-- FibrotisingFibrotising  inflammationinflammation  involvinginvolving  thyroidthyroid  and and alsoalso  surroundingsurrounding  tissuestissues  and and 
organsorgans  ((stenosisstenosis  ofof   trachea, trachea, paresisparesis  ofof   n. n. recurrensrecurrens, , hypothyroidismhypothyroidism) )   

-- SystemicSystemic  connectiveconnective  tissuetissue  diseasedisease  (IgG4 (IgG4 assocassoc.?), .?), fibrotisingfibrotising  HashimotoHashimoto´́ss  
thyroiditisthyroiditis?, ?, idiopathicidiopathic  fibrosisfibrosis? ?   

  

 SubacuteSubacute  lymphocyticlymphocytic  thyroiditisthyroiditis  ((oftenoften  post post partumpartum  thyroiditisthyroiditis))  

  



ChronicChronic  autoimmuneautoimmune  lymphocyticlymphocytic  thyroiditisthyroiditis  

((HashimotoHashimoto´́ss  thyroiditisthyroiditis))  



SclerosingSclerosing  lesionslesions  associatedassociated  withwith  IgG4IgG4  

 AutoimmuneAutoimmune  pancreatitiapancreatitia  

 SclerosingSclerosing  cholangitischolangitis  

 LymphoplasmocyticLymphoplasmocytic  sclerosingsclerosing  cholecystitischolecystitis  

 SclerosingSclerosing  sialoadenitissialoadenitis  

 IdiopathicIdiopathic  retroperitonealretroperitoneal  fibrosisfibrosis  (M. (M. OrmondOrmond))  

 InflammatoryInflammatory  pseudotumorpseudotumor  ofof   thethe  liver, liver, lunglung, , pituitarypituitary  glandgland  

 TubulointerstitialTubulointerstitial  nephritisnephritis  assocassoc. . withwith  IgG4IgG4  

 InterstitialInterstitial  pneumoniapneumonia  assocassoc. . WithWith  IgG4IgG4  

 SclerosingSclerosing  prostatitisprostatitis  

 SclerosingSclerosing  thyreoiditisthyreoiditis  

  

-- MM>>F; F; immunosuppressiveimmunosuppressive  therapytherapy  response (response (steroidssteroids) )   

-- ImitationImitation  ofof   neoplasticneoplastic  lesionslesions  

-- SclerosingSclerosing  lesionslesions  withwith  lymphoplasmocyticlymphoplasmocytic  infiltratesinfiltrates, , irregularirregular  fibrotisationfibrotisation, , 
obliterativeobliterative  phlebitisphlebitis, IgG4+ plasma , IgG4+ plasma cellscells. .   

-- IncreasedIncreased  risk risk ofof   malignantmalignant  lymphomalymphoma  



GoitreGoitre    
((enlargementenlargement  ofof   thethe  wholewhole  glandgland))  

 ParenchymatousParenchymatous  goitregoitre  vsvs  colloidcolloid  goitregoitre  

 DiffuseDiffuse  vsvs  nodularnodular  goitregoitre  

 HypofunctionalHypofunctional  vsvs  hyperfunctionalhyperfunctional  vsvs  eufunctionaleufunctional    

  

 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 



PapillaryPapillary  carcinomacarcinoma  ofof   thethe  thyroidthyroid  



PapillaryPapillary  carcinomacarcinoma  ofof   thethe  thyroidthyroid  

FNAB 



MedullaryMedullary  carcinomacarcinoma  ofof   thethe  thyroidthyroid  

Amyloid deposits 





ParathyroidParathyroid  



Secondary hyperparathyreoidsm: a physiological response  

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

Primary 

MEN 1, MEN 2  



ClinicalClinical  signssigns  ofof   

hyperparathyreoidismuhyperparathyreoidismu    



PathologicalPathological  fracturefracture  and and brownbrown  

pseudotumorpseudotumor  



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, , autoimmuneautoimmune  ((alsoalso  as a part as a part ofof   polyendocrinepolyendocrine  syndrome)syndrome)  

 CongenitalCongenital  hypoplasiahypoplasia  oror  aplasiaaplasia  (Di George (Di George syndromasyndroma))  

 CongenitalCongenital  deficienciesdeficiencies  

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

excess loss during lactation 

Pseudohyperthyreoidism: 

- Insensitivity of  peripheral tissues to PTH 

- Usually genetically caused 



EndocrineEndocrine  pancreaspancreas::  
isletislet  cell cell tumorstumors  ––  neuroendocrineneuroendocrine  neoplasiasneoplasias  

 LessLess  commoncommon  thanthan  pancreaticpancreatic  adenocarcinomaadenocarcinoma  (1(1--2 % 2 % ofof   pancreaticpancreatic  tumorstumors))  

  

 PresentPresent  withwith  endocrineendocrine  effectseffects  and and cancan  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 in 

severe severe pepticpeptic  ulcerationsulcerations  

-- ….….othersothers  ((somatostatinomasomatostatinoma, , VIPomaVIPoma, , serotoninomaserotoninoma, , withwith  ectopicectopic  hormonalhormonal  

productionproduction  (ACTH, (ACTH, calcitonincalcitonin) )   

-- NonNon--functionalfunctional  

-- MicroadenomaMicroadenoma  ((˂˂0,5 cm)0,5 cm)  

  

  

  

Islet cell tumor and gastrinomas may occur as a part of  inherited MEN 

(multiple endocrine neoplasia) syndrome. 



  
NeuroendocrineNeuroendocrine  neoplasiasneoplasias  ––  tumorstumors  ofof   thethe  

endocrineendocrine  pancreaspancreas  

 NeuroendocrineNeuroendocrine  tumor (NET)tumor (NET)  

-- NonNon--functionalfunctional  pancreaticpancreatic  NET (NET G1, G2)NET (NET G1, G2)  

-- NET G1NET G1  

-- NET G2NET G2  

-- NET G3 (NET G3 (fromfrom  WHO 2017)WHO 2017)  

  

 NeuroendocrineNeuroendocrine  carcinomacarcinoma  (NEC)(NEC)  

-- LargeLarge  cell type NECcell type NEC  

-- SmallSmall  cell type NECcell type NEC  

  

  

  



NeuroendocrineNeuroendocrine  neoplasianeoplasia  ofof   thethe  pancreaspancreas..  



NeuroendocrineNeuroendocrine  neoplasianeoplasia  ofof   thethe  pancreaspancreas..  

  



Amyloid Amyloid depositsdeposits  in in insulinomainsulinoma  



FNAB FNAB   

  cytology cytology ofof   neuroendocrineneuroendocrine  neoplasianeoplasia  ofof   thethe  pancreaspancreas..  

  



MultipleMultiple  endocrineendocrine  neoplasianeoplasia  (MEN) (MEN) syndromessyndromes  



Diabetes Diabetes mellitusmellitus    
((groupgroup  ofof   metabolicmetabolic  disordersdisorders  sharingsharing  thethe  commoncommon  signsign––  hyperglycemiahyperglycemia))  

 Type 1Type 1  

-- ImmuneImmune  mediatedmediated  destructiondestruction  ofof   B B cellscells  

-- AutoimunneAutoimunne  IDDM in IDDM in geneticallygenetically  predisposedpredisposed  patientspatients  + + environmentalenvironmental  factorsfactors  ((virusesviruses) )   

 Type 2Type 2  

-- Insulin Insulin rezistentrezistent, , withwith  relativerelative  oror  absoluteabsolute  insulin insulin deficiencydeficiency  

-- GeneticsGenetics; obesity, ; obesity, lifelife  stylestyle  

 GeneticallyGenetically  causedcaused  defectsdefects  ofof   B B cellscells  functionsfunctions  

-- „maturity„maturity--onsetonset  diabetes diabetes ofof   thethe  youngyoung“ (“ (mutationsmutations  in in differentdifferent  genesgenes))  

-- „„mitochondrialmitochondrial  diabetes“ (diabetes“ (mutationsmutations  in in mtDNAmtDNA; ; oxidativeoxidative  phosphorylationphosphorylation  failuresfailures))  

 GeneticallyGenetically  causedcaused  defectsdefects  in insulin in insulin functionfunction  

--          Insulin gene, insulin receptor gene Insulin gene, insulin receptor gene mutationsmutations, , defectsdefects  ofof   proinsulinproinsulin  conversionconversion  

 DisordersDisorders  ofof   exocrineexocrine  pancreaspancreas  

-- ChronicChronic  pancreatitispancreatitis  

-- PancreatectomyPancreatectomy  

-- PancreaticPancreatic  neoplasianeoplasia  

-- CysticCystic  fibrosisfibrosis  

-- HaemochromatosisHaemochromatosis  



Diabetes Diabetes mellitusmellitus    
((groupgroup  ofof   metabolicmetabolic  disordersdisorders  sharingsharing  thethe  commoncommon  signsign––  hyperglycemiahyperglycemia))  

 EndokrinopathiesEndokrinopathies  

-- AcromegalyAcromegaly  

-- CushingCushing  syndromasyndroma  

-- HyperthyreoidismusHyperthyreoidismus  

-- GlucagonomaGlucagonoma, , feochromocytomafeochromocytoma  

 InfectionsInfections  

-- CMVCMV  

-- CoxackieCoxackie  virus Bvirus B  

 DrugsDrugs  

--        GlucocorticoidsGlucocorticoids, , hormoneshormones  ofof   thyroidthyroid, , alphaalpha  interferon, interferon, proteasesproteases  inhibitorsinhibitors, , thiazidsthiazids, , 
phenytoinphenytoin, …, …  

 GeneticGenetic  syndromassyndromas  assocassoc. . withwith  DMDM  

-- Down Down syndromasyndroma  

-- KlienefelterKlienefelter  syndromasyndroma  

-- Turner Turner syndromasyndroma  

 GestationalGestational  DMDM  

  



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.  



ThankThank  youyou  forfor  youryour  attentionattention……  


