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PathologyPathology  

 General General pathologypathology: : ScientificScientific  study study ofof   diseasedisease    
            causescauses  (etiology)(etiology)  

            mechanismsmechanisms  ofof   developmentdevelopment  ((pathogenesispathogenesis))  

            structuralstructural  changeschanges  in in diseasesdiseases  ((morphologymorphology))  

            clinicalclinical  consequencesconsequences  ofof   changeschanges  

  

 PathologyPathology  in in clinicalclinical  practicepractice  ((diagnosticdiagnostic  pathologypathology))  
-- diagnosisdiagnosis  ofof   thethe  diseasedisease  basedbased  on on thethe  examinationexamination  ofof   surgicallysurgically  removedremoved  tissuetissue  specimensspecimens  

((histopathologyhistopathology, , examinationexamination  ofof   biopsiesbiopsies) and ) and cytologicalcytological  specimensspecimens  ((cytolopathologycytolopathology): 98 % ): 98 %   

-- autopsiesautopsies  ((necropsiesnecropsies  ––  postmortempostmortem  examinationsexaminations): 2 %*): 2 %*  

  

          *in Czech Republic majority *in Czech Republic majority ofof   autopsiesautopsies  performedperformed  in in forensicforensic  medicinemedicine//pathologypathology  dptdpt,  ,    

              onlyonly  minority minority ofof   autopsiesautopsies  performedperformed  in in dptdpt  ofof   pathologypathology//anatomicalanatomical  pathologypathology    

  

    

  



WhoWho  isis  a a pathologistpathologist? ?   

 PhysiciansPhysicians  specializedspecialized  in in thethe  diagnosisdiagnosis  and and 

characterizationcharacterization  ofof   diseasedisease  basedbased  on on examinationexamination  ofof   

tissuestissues  ((biopsiesbiopsies) and ) and cytologicalcytological  specimensspecimens  ((pleuralpleural  and and 

pericardialpericardial  fluid, ascites (fluid, ascites (fromfrom  peritonealperitoneal  cavitycavity), urine, ), urine, 

cervicalcervical  smearssmears, , bloodblood, …..), …..)  

  

 SpecialSpecial  focusfocus  on on histopathologicalhistopathological  diagnosisdiagnosis  ofof   

oncologicaloncological  diseasesdiseases    

  

 ClinicoClinico--pathologicalpathological  cooperationcooperation  

        



TissueTissue  biopsybiopsy: : howhow  to to obtainobtain  thethe  tissuetissue  forfor  

histopathologicalhistopathological  examinationexamination??  

 CurretageCurretage  

 Fluid Fluid aspirationaspiration  

 Fine Fine needleneedle  aspirationaspiration  

 CoreCore  needleneedle  biopsybiopsy  

 DermalDermal  punchpunch  

 EndoscopyEndoscopy  

 StereotacticStereotactic  biopsybiopsy  

 SurgicalSurgical  excisionexcision  and and resectionresection  







ResectionResection  specimen specimen --  rectumrectum  

Formalin-fixed tissue 



EvaluationEvaluation  ofof   surgicalsurgical  resectionresection  specimensspecimens: brain : brain resectionresection  specimenspecimen  

  

Temporal pole resection specimen Amygdalohippocampal complex 

10% neutral buffered formalin, 24 hours, formalin fixed paraffin embedded tissues, paraffin sections  

Remaining unfixed tissue slices snap frozen in liquid nitrogen – molecular biology and genetics  

GrossGross  inspectioninspection, , measuringmeasuring, , cuttingcutting  representativerepresentative  tissuetissue  slicesslices, ,   

perpendicularperpendicular  to to thethe  corticalcortical  surfacesurface  





TechniquesTechniques  ofof   pathologypathology  

 Gross Gross pathologypathology  

 LightLight  microscopymicroscopy  

 Enzyme Enzyme histochemistryhistochemistry  

 ImmunohistochemistryImmunohistochemistry  and and immunofluorescenceimmunofluorescence  

 ElectronElectron  microscopymicroscopy  

 MolecularMolecular  pathologypathology  and and geneticsgenetics  

  

+ + biochemicalbiochemical, , haematologicalhaematological  and and microbiologicalmicrobiological  

techniquestechniques, cell , cell culturescultures  (in (in clinicalclinical  pathologypathology) )   

  



FocalFocal  corticalcortical  dysplasiadysplasia: : maldevelopmentmaldevelopment  ofof   cortexcortex  

histopathologicalhistopathological  examinationexamination    

NF-01 

Common staining methods: hematoxylin-eosin 

Immunohistochemistry: 
detecting antigens (e.g. proteins) in a tissue section using antibodies with subsequent  

visualisation of  this binding (Ag/Ab) 

https://en.wikipedia.org/wiki/Antigen


AutopsyAutopsy  

(= (= necropsynecropsy, , postmortempostmortem  examinationexamination))  

 DeterminingDetermining  thethe  cause cause ofof   deathdeath  

  

 Audit Audit ofof   thethe  accuracyaccuracy  ofof   clinicalclinical  diagnosisdiagnosis  

  

 EducationEducation  ofof   undergraduatesundergraduates  and and postgraduatespostgraduates  

  

 ResearchResearch  intointo  thethe  causescauses  and and mechanismsmechanisms  ofof   he he diseasedisease  

  

 GatheringGathering  accurateaccurate  statisticsstatistics  aboutabout  diseasedisease  incidenceincidence  



LearningLearning  pathologypathology  

 General General pathologypathology  

-- TheThe  mechanismsmechanisms  and and characteristicscharacteristics  ofof   thethe  principalprincipal  

typestypes  ofof   diseasedisease  proces (proces (e.ge.g. . inflammationinflammation, , tumourstumours, , 

degenerationsdegenerations,…),…)  

  

 SystemicSystemic  pathologypathology  

-- TheThe  descriptionsdescriptions  ofof   specificspecific  diseasesdiseases  affectingaffecting  

individualindividual  organsorgans  oror  organ organ systemssystems  ((e.ge.g. GIT, . GIT, 

respiratoryrespiratory  tracttract, brain, , brain, musclesmuscles…) …)   

  



WhoWho  isis  youryour  teacherteacher??  

 Prof. MUDr. Markéta Hermanová, Ph.D.Prof. MUDr. Markéta Hermanová, Ph.D.  

marketa.hermanova@fnusa.czmarketa.hermanova@fnusa.cz  

+420543183218+420543183218  

  

 MUDr. Víta ŽampachováMUDr. Víta Žampachová  

vita.zampachova@fnusa.czvita.zampachova@fnusa.cz  

+420543183231+420543183231  

  

  

  

mailto:marketa.hermanova@fnusa.cz
mailto:vita.zampachova@fnusa.cz


RecommendedRecommended  literatureliterature  forfor  thethe  examexam  

…and especially content of  lectures!  

…the questions for the exam will strictly follow the lectures.. 



CharacteristicsCharacteristics  ofof   thethe  diseasedisease  

 AetiologyAetiology  (cause: (cause: geneticgenetic, , multifactorialmultifactorial, , environmentalenvironmental))  

  

 PathogenesisPathogenesis  ((mechanismmechanism: : inflammationinflammation, , degenerationdegeneration, , carcinogenesiscarcinogenesis, , 

immuneimmune  reactionreaction))  

  

 PathologicalPathological  and and clinicalclinical  manifestationmanifestation    

          ((morphologicalmorphological, , functionalfunctional, , clinicalclinical))  

  

 ComplicationsComplications  and and sequelaesequelae  

  

 PrognosisPrognosis  ((oror  outcomeoutcome) )   

  

 Epidemiology (Epidemiology (oror  incidence, incidence, populationpopulation  distributiondistribution))  



NomenclatureNomenclature  ofof   thethe  diseasedisease  

 PrimaryPrimary  and and secondarysecondary  

-- primaryprimary::  withoutwithout  evidentevident  antecedent cause (=antecedent cause (=essentialessential, , idiopathicidiopathic, , 

cryptogeniccryptogenic))  

-- secondarysecondary::  complicationcomplication  oror  manifestationmanifestation  ofof   somesome  underlyingunderlying  diseasedisease    

-- primaryprimary  and and secondarysecondary  alsoalso  usedused  to to distinguishdistinguish  betweenbetween  initialinitial  and and subsequentsubsequent  

stagesstages  ofof   a a diseasedisease  

    

 AcuteAcute, , subacutesubacute  and and chronicchronic  

-- describingdescribing  thethe  dynamicsdynamics  ofof   thethe  diseasedisease  

  

 BenignBenign  and and malignantmalignant  

-- describingdescribing  theirtheir  likelylikely  outcomeoutcome  

-- benignbenign  tumorstumors  vsvs  malignantmalignant  tumorstumors  

-- benignbenign  hypertensionhypertension  vsvs  malignantmalignant  hypertensionhypertension  



PrefixesPrefixes  

Prefix Meaning Example 

Ana- Absence Anaplasia 

Dys- Disordered Dysplasia 

Hyper- Excess over normal Hyperthyreoidism 

Hypo- Defficiency below normal Hypothyreoidism 

Meta- Change from one state to another Metaplasia 

Neo- New Neoplasia 



SuffixesSuffixes  

suffix meaning example 

-itis Inflammatory process Appendicitis 

-oma Tumour Carcinoma, adenoma 

-osis State or condition, not necessarily pathological Osteoarthrosis 

-oid Bearing the resemlance Rheumatoid 

-penia Lack of Thrombocytopenia 

-cytosis Increased number of  cells Leukocytosis 

-ectasis Dilatation Bronchiectasis 

-plasia Disorder of  growth Hyperplasia 

-opathy Abnormal state lacking specific characteristics Lymphadenopathy 



General classification of  diseases 

Mode of  acquisition Pathogenetic classification Subclassification Example 

Congenital Genetic Inheritid Cystic fibrosis 

Spontaneous Down´s syndrome 

Nongenetic Environmental Rubella-assoc. malformation 

Accidental Cerebral palsy due to hypoxia 

at birth 

Aquired Inflammation Acute Accute apendicitis 

Chronic Tuberculosis 

Growth disorders Neoplastic Lung cancer 

Nonneoplastic Benign prostatic hyperplasia 

Injury   Kinetic energy Bone fracture 

Chemicals, etc. Aspirin induced gastric ulcer 

Haemodynamic Shock Haemorrhagic shock 

Occlusive lesions Ischaemic heart disease 

Disordered immunity Immunodeficiency AIDS 

Autoimmune diseases, allergy Grave´s thyreoiditis 

Metabolic Diabetes mellitus 

Degenerative  Osteoarthritis 



CausesCauses  ofof   diseasedisease  

 GeneticGenetic  

-- InheritedInherited  oror  prenatallyprenatally  acquiredacquired  defectsdefects  ofof   genesgenes  

  

 MultifactorialMultifactorial  

-- InteractionInteraction  betweenbetween  geneticgenetic  and and environmentalenvironmental  factorsfactors  

  

 EnviromentalEnviromental  

-- No No geneticgenetic  componentcomponent  to risk to risk ofof   diseasedisease  

  

  



Genetic factors Environmental factors 

Cystic fibrosis 

Traumatic head injury 

Diabetes 

Breast cancer 



General General pathologypathology  



MechanismsMechanisms  ofof   cell cell deathdeath  

 NecrosisNecrosis  

  

 ApoptosisApoptosis  

  



NecrosisNecrosis  

 DeathDeath  ofof   thethe  tissuetissue  (in a (in a livingliving  organismorganism))  

  

 InducesInduces  inflammationinflammation  and and repairrepair  

  

 CausesCauses  includeinclude  ischaemiaischaemia, , metabolicmetabolic, trauma, trauma  

    

Infarction = ischaemic necrosis. 

Ischaemia = lack of  blood perfusin followed by hypoxia 



MorphologicalMorphological  typestypes  ofof   necrosisnecrosis  

 CoagulativeCoagulative  
-- In solid In solid internalinternal  organsorgans, , withwith  protein predominance (protein predominance (heartheart, , kidneyskidneys, liver), liver)  

-- CausedCaused  by by ischaemiaischaemia  ((lacklack  ofof   bloodblood  supplysupply))  

  

 ColliquativeColliquative  
-- in brain (in brain (generallygenerally  in in organsorgans  withwith  lipid predominance), lipid predominance), usuallyusually  causedcaused  in in 

ischaemiaischaemia  

  

 CaseousCaseous  
-- In In tuberculosistuberculosis  and and somesome  fungalfungal  infectionsinfections  

  

  

  



MorphologicalMorphological  typestypes  ofof   necrosisnecrosis  

 GangreneGangrene  

-- NecrosisNecrosis  withwith  putrefactionputrefaction  ((causedcaused  by by somesome  bacteriabacteria  

(clostridia) (clostridia)   

  

 Fat Fat necrosisnecrosis  

-- Direct trauma Direct trauma ofof   adiposeadipose  tissuetissue  

-- EnzymaticEnzymatic  lysislysis  ofof   fat dut to fat dut to releaserelease  ofof   lipaselipase  (in (in acuteacute  

pancreatitispancreatitis))  

  



coagulative necrosis coagulative necrosis ––  myocardial infarctionmyocardial infarction  



NECROSIS NECROSIS --  healinghealing  

→→  inflammatoryinflammatory  reactionreaction  = = inflammatoryinflammatory  infiltrateinfiltrate  

  ((neutrophilsneutrophils, , histiocyteshistiocytes….. ….. lymphocyteslymphocytes) ) + + afterwardsafterwards  

nonspecificnonspecific  granulationgranulation  tissuetissue  ((fibroblastsfibroblasts, , angiogenesisangiogenesis))  → → → → 

maturationmaturation  ofof   thethe  fibrousfibrous  tissuetissue  → →   

  

→→  scarscar  ((withinwithin  6 6 weeksweeks) + ) + possiblepossible  secondarysecondary  alterationsalterations  

((dystrophicdystrophic  calcificationcalcification, , e.ge.g.).)  

  

→→  pseudocystpseudocyst  ((colliquationcolliquation  ofof   a a necroticnecrotic  tissuetissue))  

  



ApoptosisApoptosis  

 ProgrammedProgrammed  cell cell deathdeath  

 EnergyEnergy--dependentdependent  proces proces forfor  eliminationelimination//deletiondeletion  ofof   

unwantedunwanted  cellscells  

 BothBoth  physiologicalphysiological  anddandd  pathologicalpathological  

 InvolvedInvolved  in in morphogenesismorphogenesis  

 ReducedReduced  apoptosisapoptosis  in in neoplasiasneoplasias//tumorstumors  

 IncreasedIncreased  apoptosisapoptosis  resultsresults  in in excessiveexcessive  cell cell lossloss  ((e.ge.g. in . in 

atrophyatrophy))  

 No No inflammatoryinflammatory  response to response to apoptosisapoptosis  



APOPTOSIS in APOPTOSIS in physiologicalphysiological  situationssituations  

 embryogenesisembryogenesis  ((morphogeneticmorphogenetic, , histogenetichistogenetic, , phylogeneticphylogenetic))  

  

   hormonehormone--dependentdependent  involutioninvolution  

   endometrialendometrial  cell cell breakdownbreakdown  duringduring  thethe  menstrualmenstrual  cyclecycle    

   prostaticprostatic  involutioninvolution  afterafter  castrationcastration  

  

   defencedefence  mechanismsmechanisms  duringduring  immuneimmune  response response   

   deathdeath  ofof   neutrophilsneutrophils  in in anan  acuteacute  inflammatoryinflammatory  responseresponse  

   eliminationelimination  ofof   selfself--reactivereactive  TT--lymphocyteslymphocytes  duringduring  theirtheir  maturationmaturation  in in thethe  thymusthymus, , 

e.ge.g. .   

  

   eliminationelimination  ofof   damageddamaged  cellscells  

  

   duringduring  agingaging  

  

  

  



APOPTOSIS in APOPTOSIS in pathologicalpathological  conditionsconditions  

   pathologicalpathological  inhibitoninhibiton  ofof   apoptosisapoptosis  

   tumorstumors    

   follicularfollicular  lymphomalymphoma  

   mammarymammary, , prostaticprostatic, , e.ge.g. , . , carcinomascarcinomas  withwith  mutationmutation  in p53 gene)in p53 gene)  

  

 autoimmuneautoimmune  diseasesdiseases    

 SLESLE  

  

   infectionsinfections  

   herpes simplex virusherpes simplex virus  

   poxvirusespoxviruses  

   TBCTBC  

  



APOPTOSIS in APOPTOSIS in pathological conditionspathological conditions  

   pathologicalpathological  inductioninduction  ofof   apoptosisapoptosis  

   AIDSAIDS  

  

   neurodegenerativeneurodegenerative  diseasesdiseases  

   m. Alzheimer, m. Parkinson, ALS m. Alzheimer, m. Parkinson, ALS   

  

   myelodysplasticmyelodysplastic  syndromesyndrome  

   aplasticaplastic  anemiaanemia  

    

   ischemicischemic  injuryinjury    

   acuteacute  myocardialmyocardial  infarctioninfarction  

  

  



AtrophyAtrophy  

 DecreaseDecrease  in in sizesize  ofof   a a normallynormally  evolvedevolved  organ organ   

  

 ReductionReduction  ofof   cell cell sizesize  ((simplesimple  atrophyatrophy) ) oror  cell cell numbernumber  ((numericnumeric  

atrophyatrophy) ) oror  bothboth  

  

 May May bebe  mediatedmediated  by by apoptosisapoptosis  

  

 May May bebe  physiologicalphysiological  ((e.ge.g. post. post--menopausalmenopausal  atrophyatrophy  ofof   uterus)uterus)  

  

 PathologicalPathological  atrophyatrophy  duedue  to to decreaseddecreased  functionfunction, , lossloss  ofof   

innervationinnervation, , reducedreduced  bloodblood  oror  oxygen oxygen supplysupply, , nutritionalnutritional  

impairmentimpairment  oror  hormonalhormonal  insufficiencyinsufficiency,…. ,….   



ATROPHYATROPHY  

EtiologyEtiology::  

  

   physiologicphysiologic  involutioninvolution  ((thymusthymus))  

   lacklack  ofof   nutritionnutrition  -->> >> cachexiacachexia  

   pressurepressure  atrophyatrophy  ((compressedcompressed  tissuetissue))  

   lossloss  ofof   functionfunction  ((immobilisationimmobilisation  ofof   a limb)a limb)  

   lossloss  ofof   bloodblood  supplysupply  

   lossloss  ofof   innervationinnervation  

   lossloss  ofof   endocrineendocrine  stimulationstimulation  

   hormonehormone--inducedinduced  atrophyatrophy  (in (in thethe  skin skin afterafter    topicallytopically  appliedapplied      

corticosteroidscorticosteroids))  

   idiopathicidiopathic  

  

  

  



HypoplasiaHypoplasia, , aplasiaaplasia  

 FailureFailure  ofof   thethe  developmentdevelopment  ofof   anan  organorgan  

 FailureFailure  ofof   morphogenesismorphogenesis  

  



Thanks for your attention……..Thanks for your attention……..  


