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CardiovascularCardiovascular  diseasesdiseases  

 Major cause Major cause ofof   morbidity and mortality (1/3 morbidity and mortality (1/3 ofof   deathsdeaths))  

 LeadingLeading  risk risk factorsfactors: ↑ : ↑ serumserum  cholesterol cholesterol levellevel, , 

smoking, smoking, hypertensionhypertension  (CV (CV diseasedisease  itselfitself), ), 

obesity/obesity/metabolicmetabolic  syndrome, syndrome, sedentarysedentary  lifestylelifestyle  



CommonCommon  clinicalclinical  signssigns  

 GeneralGeneral  

 WeaknessWeakness  

 FatigueFatigue  

 WeightWeight  changechange  (↑ (↑ duedue  to to edemaedema))  

 PoorPoor  exerciseexercise  tolerancetolerance  

 CyanosisCyanosis    



CommonCommon  clinicalclinical  signssigns  

 MusculoskeletalMusculoskeletal  

 MuscularMuscular  fatiguefatigue  / / painpain  

 ChestChest, , shouldershoulder, , neckneck, jaw, , jaw, armarm  painpain  / / discomfortdiscomfort  

 PeripheralPeripheral  edemaedema  

 IntermittentIntermittent  claudicationclaudication  (leg (leg painpain  / / crampscramps  / / discomfortdiscomfort))  



CommonCommon  clinicalclinical  signssigns  

 DizzinessDizziness  ((abnormalabnormal  bloodblood  pressurepressure, , cardiaccardiac  arrythmiaarrythmia))  

 HeadacheHeadache  (arteritis, (arteritis, hypertensionhypertension))  

 LossLoss  ofof   vision (vision (retinopathyretinopathy, , transienttransient  ischemicischemic  attackattack))  

 ChestChest  painpain  ((myocardialmyocardial  ischemiaischemia//infarctioninfarction, , pulmonarypulmonary  

embolismembolism, , aorticaortic  dissectiondissection))  

 PalpitationsPalpitations  ((ischemicischemic  heartheart  diseasedisease, , valvularvalvular  diseasedisease))  



CommonCommon  clinicalclinical  signssigns  

 CoughCough  ((leftleft  ventricularventricular  failurefailure, , antihypertensiveantihypertensive  drugsdrugs  ––  ACE ACE 

inhibitorsinhibitors))  

 AcuteAcute  dyspneadyspnea  ((acuteacute  leftleft  ventricleventricle  failurefailure, , pulmonarypulmonary  embolismembolism))  

 ChronicChronic  dyspneadyspnea  ((congestivecongestive  cardiaccardiac  failurefailure, , aorticaortic  valvevalve  disorderdisorder, , 

congenitalcongenital  heartheart  diseasedisease))  

 SwollenSwollen  anklesankles  ((congestivecongestive  cardiaccardiac  failurefailure, , venousvenous  insufficiencyinsufficiency))  

  



ImplicationImplication  forfor  thethe  therapisttherapist  

 EvaluationEvaluation  ofof   possiblepossible  cardiaccardiac  signssigns  

 AssessmentAssessment  ofof   possiblepossible  risksrisks  ofof   adverseadverse  cardiaccardiac  eventevent  

 EvaluationEvaluation  ofof   type/type/degreedegree  ofof   organ organ impairmentimpairment, , levellevel  ofof   

disability, disability, functionalfunctional  limitationslimitations  

 IndividualIndividual  exerciseexercise  program (mode, program (mode, durationduration, intensity, , intensity, 

frequencyfrequency) ) commonlycommonly  necessarynecessary  



ImplicationImplication  forfor  thethe  therapisttherapist  

ExerciseExercise  

 PrimaryPrimary  and/and/oror  secondarysecondary  preventionprevention  ofof   cardiovascularcardiovascular  diseasesdiseases  

 IncreaseIncrease  ofof   CV CV functionalfunctional  capacitycapacity, ↓ , ↓ ofof   myocardialmyocardial  oxygen oxygen 

demanddemand  

 AdjunctiveAdjunctive  therapytherapy  forfor  lipid management (lipid management (enduranceendurance  exerciseexercise))  



IndicationsIndications  forfor  discontinuingdiscontinuing//modifyingmodifying  

exerciseexercise  

 SymptomsSymptoms  

 NewNew--onsetonset  oror  easilyeasily  provokedprovoked  anginalanginal  chestchest  painpain  

 ↑ ↑ episodesepisodes, , intenstityintenstity, , durationduration  ofof   angina (angina (unstableunstable  angina)angina)  

 DiscomfortDiscomfort  in in thethe  upperupper  bodybody  

 FaintingFainting, , dizzinessdizziness  

 SuddenSudden  severe severe dyspneadyspnea  

 Severe Severe fatiguefatigue  

 NauseaNausea, , vomitingvomiting  

 BackBack  painpain  duringduring  exerciseexercise  



IndicationsIndications  forfor  discontinuingdiscontinuing//modyfyingmodyfying  

exerciseexercise  

 ClinicalClinical  signssigns  

 PallorPallor, , peripheralperipheral  cyanosiscyanosis; ; coldcold  + + moistmoist  skinskin  

 ConfusionConfusion  

 RestingResting  heartheart  raterate  ˃˃130/min 130/min oror  ≤40/min≤40/min  

 ArrythmiasArrythmias  ((irregularirregular  heartbeatsheartbeats, , palpitationpalpitation))  

 BloodBlood  pressurepressure  (BP) (BP) abnormalitiesabnormalities: : fallfall  in in systolicsystolic  BP BP duringduring  increasingincreasing  

workloadworkload; ; riserise  ofof   systolicsystolic  BP BP ˃˃250 mm 250 mm HgHg  and/and/oror  diastolicdiastolic  ˃˃115 mm 115 mm HgHg  

 InabilityInability  to to converseconverse  duringduring  activityactivity  

 SignsSigns  ofof   CNS CNS involvmentinvolvment  ((confusionconfusion, delirium, , delirium, strokestroke, …), …)  

 RecentRecent  myocardialmyocardial  infarctioninfarction  ((withinwithin  48 48 hourshours))  

 AcuteAcute  infectioninfection  oror  feverfever  ˃˃37,837,8 CC  



                      Morphology  

pericardialpericardial  sacsac  ––  cca 30ml cca 30ml clearclear  yellowishyellowish  fluidfluid  

  

  heartheart  sizesize  ––  approxapprox. . thethe  person‘s person‘s closedclosed  fistfist  

male = 300 male = 300 ––  350 g350 g, ,   

  --  hypertrophyhypertrophy  > 400g> 400g  

  

  myocardiummyocardium::  

    RV  3 RV  3 ––  4 mm4 mm  

        LV  12 LV  12 ––  15 mm15 mm  

  

  foramenforamen  ovaleovale    

  --    closedclosed  x x openedopened    paradoxicalparadoxical  emboliaembolia  

  



Heart failure 

   heartheart  unableunable  to pump to pump bloodblood  atat  a a raterate  sufficientsufficient  forfor  metabolicmetabolic  

demandsdemands  ofof   thethe  tissuestissues  

  

   systolicsystolic  dysfunctiondysfunction    --  ↓ ↓ myocardialmyocardial  contractilecontractile  functionfunction  

((ischemicischemic  injuryinjury, , pressurepressure  oror  volume volume overloadoverload  ––  valvularvalvular  diseasedisease, , 

hypertensionhypertension, , cardiomyopathycardiomyopathy))  

   diastolicdiastolic  dysfunctiondysfunction    --  inabilityinability  to to dilatatedilatate  sufficientlysufficiently  ((massivemassive  

LV LV hypertrophyhypertrophy, , myofibrosismyofibrosis, , amyloidosisamyloidosis))  

  

   cardialcardial  and/and/oror  extracardialextracardial  pathologicpathologic  changeschanges    



Cardial changes 

  

 disproportiondisproportion  betweenbetween  heartheart  functionfunction  and and peripheralperipheral  
vascularvascular  resistanceresistance  

  

   differenciesdifferencies    duedue  to to rapidityrapidity  ofof   developmentdevelopment::  
  ––  suddensudden  → → acuteacute  dilatationdilatation  
      

  ––  chronicchronic  → → adaptationadaptation  →→  →→  →→    

  myocardialmyocardial  hypertrophyhypertrophy    ((    nutritionalnutritional  demandsdemands)  +/)  +/--  ventricularventricular  dilatationdilatation  
  ((enhancedenhanced  contractilitycontractility), + ), + activationactivation  ofof   neurohumoralneurohumoral  systemssystems  ((norepinephrinnorepinephrin, , 
reninrenin--angiotensin angiotensin systemsystem, , atrialatrial  natriureticnatriuretic  peptide) peptide)   

  ifif   not not treatedtreated  →→  progressionprogression  intointo  heartheart  failurefailure  

  



Extracardial changes 

 venousvenous  congestioncongestion  ((filledfilled  vesselsvessels))––  bloodblood  staysstays  aheadahead  ofof   thethe  

heartheart,,  e.ge.g. liver (. liver (→→  heparhepar  moschatummoschatum))  

  

 indurationinduration  ((firmerfirmer  consistencyconsistency) ) ––  decreaseddecreased  oxygen + oxygen + nutrientsnutrients  

→ → lossloss  ofof   functionalfunctional  cellscells  ++  fibroproductionfibroproduction  (liver, spleen, (liver, spleen, kidneykidney))  

  

 oedemaoedema  ––  congestioncongestion  + + outflowoutflow  ofof   fluid fluid fromfrom  capillariescapillaries  visiblevisible  

//palpablepalpable  in soft in soft tissuestissues  

  

 cyanosiscyanosis  ((bluishbluish  discolorationdiscoloration) ) ––  increasedincreased  levellevel  ofof   

deoxygenateddeoxygenated  hemoglobinhemoglobin  visiblevisible  on on acralacral  partsparts  



Chronic venous congestion 

(nutmeg liver - hepar moschatum) 

  



Ischemic heart disease (IHD) 

 groupgroup  ofof   pathophysiologicallypathophysiologically  relatedrelated  syndromessyndromes  resultingresulting  fromfrom  

myocardialmyocardial  ischemiaischemia  ((hypoxiahypoxia  oror  anoxiaanoxia, , ↓ ↓ nutrientsnutrients, ↓ , ↓ removalremoval  

ofof   metabolitesmetabolites))  

 imbalanceimbalance  betweenbetween  thethe  demanddemand  and and supplysupply  by by coronarycoronary  arteriesarteries..  

   importantimportant  factorfactor  ––  coronarycoronary  ASAS  

  

   formsforms::    
 angina pectoris angina pectoris   

 myocardialmyocardial  infarctioninfarction  (MI)(MI)  

 chronicchronic  IHD IHD withwith  heartheart  failurefailure  

 suddensudden  cardiaccardiac  deathdeath  



Pathogenesis of  IHD 

 AS AS ofof   coronarycoronary  aaaa. .   

 commonlycommonly  atat    a. a. branchingbranching  

 fixedfixed    obstructionobstruction  by by plaqueplaque  ((fibrousfibrous, , atheromaticatheromatic))  

 acuteacute  plaqueplaque  changechange  ((rupturerupture, , erosionerosion, , haemorrhagehaemorrhage, , thrombosisthrombosis))  

 75% 75% stenosisstenosis  ––  ischemiaischemia  duringduring  ↑↑  workloadworkload  ––  stablestable  anginaangina  pectorispectoris  

 90% 90% stenosisstenosis  ––ischemiaischemia  eveneven  atat  rest rest ––  ustableustable  anginaangina  ––  preinfarctionpreinfarction  

 nonnon--atheroscleroticatherosclerotic  

  ––  coronarycoronary  emboliemboli  ––  endocarditisendocarditis, , atrialatrial  fibrillationfibrillation, , muralmural  thrthr., ., paradoxicalparadoxical  e.e.  

            ––  coronarycoronary  vasospasmvasospasm  

  ––  aorticaortic    dissectiondissection  

  ––  coronarycoronary  vasculitisvasculitis  

  ––  congenitalcongenital  coronarycoronary  aaaa. . defectsdefects  

              ––hematologichematologic  disordersdisorders, , amyloidosisamyloidosis, , shockshock, , etcetc..  

  

  

  



Angina pectoris (AP) 

  transienttransient  myocardialmyocardial  ischemiaischemia  →→  chestchest  painpain  !!!!!!  
  

1. 1. stablestable  ((typicaltypical))  

  ––  duedue  to to increasedincreased  workloadworkload, , durationduration  ≤ 15 min, ≤ 15 min, relievedrelieved  by rest by rest oror  nitroglycerin                                                                        nitroglycerin                                                                        

  ––  no no myocardialmyocardial  necrosisnecrosis  

      ––subendocardialsubendocardial    LV LV myocardiummyocardium  

    

2. 2. unstableunstable  

  ––  increasingincreasing  frequencyfrequency  / / durationduration  ofof   painpain  attackattack, , eveneven  atat  restrest  

  ––  plaqueplaque  disruptiondisruption  + + muralmural  thrombosisthrombosis, , possiblepossible  vasospasmvasospasm  

  ––  preinfarctionpreinfarction  anginaangina  

    

3. variant (3. variant (PrinzmetalPrinzmetal) angina) angina  

  ––  mostlymostly  unrelatedunrelated  to to physicalphysical  activityactivity, , coronarycoronary  vasospasmvasospasm    --  vasodilatativevasodilatative  therapytherapy    

  

    

  



MyocardialMyocardial    infarctioninfarction  

   ischaemic coagulative necrosisischaemic coagulative necrosis  

  

   causescauses: :   
   usually coronary thrombosisusually coronary thrombosis  

   complicated atheromatic plaquecomplicated atheromatic plaque  

   event. embolismevent. embolism  

   spasmspasm  

   inflammationinflammation  

   rarely systemic causes.rarely systemic causes.  

  

 grossgross  
   evolutionevolution; first signs (red, softer) after 12 hrs; first signs (red, softer) after 12 hrs  

   22--3 days 3 days established infarction (yellowish, haemorrhagic rim)established infarction (yellowish, haemorrhagic rim)  

   weeksweeks  ––  formation of  firm white fibrotic scarformation of  firm white fibrotic scar  

  

  



MyocardialMyocardial  infarctioninfarction  + + coronarycoronary  

thrombosisthrombosis  



MyocardialMyocardial  infarctioninfarction  



1 subendocardial coagulative necrosis 2 hyperemic rim    3 normal 
myocardium     4 epicardium 
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Myocardial  infarction 

 transmuraltransmural  (QIM, STEMI) (QIM, STEMI) --  + ST + ST elevationelevation  on ECGon ECG  

  ––  ≥≥  ¾ ¾ ofof   wallwall  thicknessthickness, , breadthbreadth  >25 mm>25 mm  

  ––  completecomplete  coronarycoronary  arteryartery  obstructionobstruction  

              emergencyemergency  angioplastyangioplasty//stentingstenting  

  

   nonnon--transmuraltransmural  ((subendocardialsubendocardial, Non, Non--STEMI)STEMI)  

  ––  internalinternal  ¼¼  to ½ to ½ ofof   LV LV wallwall  

  ––  collateralcollateral  bloodblood  flowflow, , incompleteincomplete  obstructionobstruction, , shortershorter  ischemiaischemia    



MI MI complicationscomplications  

 suddensudden  deathdeath  ((arrythmiaarrythmia))  

 cardiogeniccardiogenic  shockshock  ((contractilecontractile  dysfunctiondysfunction))  

 pericarditispericarditis  epistenocardiacaepistenocardiaca    

     → → serosero--fibrinousfibrinous  inflammationinflammation  

 muralmural  thrombosisthrombosis    

     →→  embolismembolism  intointo  systemicsystemic  circulationcirculation  ((→→  brain, brain, kidneykidney, , intestineintestine, spleen , spleen infarctioninfarction))  

 ventricularventricular  aneurysmaneurysm    

     → → acuteacute  ––  risk risk ofof   rupturerupture, , trhrombosistrhrombosis; ; chronicchronic  ––  LV LV insufficiencyinsufficiency  

 cardiaccardiac  rupturerupture    

     → → free free wallwall, septum, : , septum, : tamponadetamponade  / / acuteacute  heartheart  failurefailure  

 papillarypapillary  musclemuscle  rupturerupture    

   → → valvularvalvular  incompetenceincompetence  → → acuteacute  heartheart  failurefailure  



MI – mural thrombosis 



Mi – rupture 



1 lung     2 pericardial sac      3 blood coagulum      4 thoracic wall 
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MI – rupture, tamponade 



1 aneurysm w. thrombosis  
2 RV 
3 LV 
4 mitral valve 
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MI – LV aneurysm 



Chronic ischemic heart disease (IHD) 

 angina pectoris angina pectoris oror  MI in MI in anamnesisanamnesis  

  

 progressiveprogressive  heartheart  failurefailure  duedue  to to ischemicischemic  myocardialmyocardial  damagedamage    LV LV failurefailure    

congestivecongestive  RV RV failurefailure  

  

 heartheart  hypertrophyhypertrophy  + + dilatattiondilatattion,  ,  myofibrosismyofibrosis  and/and/oror  postpost--MI MI scarsscars  

  

 multiplemultiple  coronarycoronary  arteriesarteries  withwith  significantsignificant  AS AS stenosisstenosis  

  

 imminentimminent  risk risk ofof   MI, MI, suddensudden  cardiaccardiac  deathdeath  duedue  to to arrythmiaarrythmia,  ,  heartheart  failurefailure  



Disperse Disperse myofibrosismyofibrosis  ofof   thethe  heartheart  

 RepeatedRepeated  multiplemultiple  microinfarctsmicroinfarcts  („(„unstableunstable  angina pectoris“)angina pectoris“)  

 RepairRepair  by by scarringscarring  

 Disperse Disperse scarsscars  ––  smallsmall  whitishwhitish  focifoci  in in myocardiummyocardium  

  



Sudden cardiac death 

= = unexpectedunexpected  deathdeath  fromfrom  cardiaccardiac  causescauses, , withoutwithout  preexistingpreexisting  symptomssymptoms  oror  withinwithin  

1 hr 1 hr ofof   thethe  onsetonset  ofof   symptomssymptoms    

  

 most most commonlycommonly  duedue  to to lethallethal  arrythmiaarrythmia  ((ventricularventricular  fibrillationfibrillation, , asystoleasystole))  

  

 suddensudden  collapsecollapse  withoutwithout  signssigns  ofof   acuteacute  MIMI  

  

 otherother  causescauses: :   

 dissectingdissecting//rupturedruptured  aorticaortic  aneurysmaneurysm  

 pulmonatypulmonaty  thrombembolismthrombembolism  

 massivemassive  intracerebralintracerebral  haemorrhagehaemorrhage  

 heritableheritable  conditionsconditions  inclincl. . anatomicanatomic, , electricalelectrical  ––  channelopathieschannelopathies  

  

  

  

  



Myocarditis 

 myocardialmyocardial  inflammatoryinflammatory  damagedamage  withoutwithout    ischemiaischemia  

 rapidlyrapidly  ((daysdays) ) progressiveprogressive  heartheart  insufficiencyinsufficiency  

  

 gross: gross:   

   cardiaccardiac  dilatationdilatation, , flabbyflabby, , mottledmottled  myocardiummyocardium  

  

   etiology:etiology:  

   virusesviruses, , ricketsiaricketsia, , chlamydiachlamydia, , bacteriabacteria  ((diphtheriadiphtheria, , sepsissepsis), ), fungifungi, protozoa , protozoa 

((toxoplasmosistoxoplasmosis), ), helminthshelminths  ((trichinosistrichinosis))  

   immuneimmune--mediatedmediated  ((drugdrug  hypersesitivityhypersesitivity, , postviralpostviral, , rheumaticrheumatic  feverfever, , rejectionrejection))  

 postpost--tachycardiatachycardia  

 ionisingionising  radiationradiation  

 unknownunknown  ((giantgiant--cell cell myocarditismyocarditis, …), …)  



Cardiomyopathies 

= = heartheart  diseasedisease  duedue  to to myocardialmyocardial  abnormality, abnormality, withwith  heartheart  dysfunctiondysfunction  

diagnosisdiagnosis  afterafter  exclusionexclusion  ofof   IHD, IHD, valvularvalvular  diseasedisease, , congenitalcongenital  d. d. oror  hypertensionhypertension  

PossiblePossible  cause cause ofof   suddensudden  deathdeath  in in youngeryounger  peoplepeople  
  

 heterogenousheterogenous  groupgroup  ofof   disordersdisorders::  

 dilateddilated  (DCM) most (DCM) most commoncommon  

––  dilatationdilatation  + + hypertrophyhypertrophy,,  LV LV contractioncontraction, , possiblepossible  muralmural  thrombosisthrombosis;  20;  20––50% 50% geneticgenetic  (AD); (AD); alcoholicalcoholic, , 

peripartumperipartum, , myocarditismyocarditis... ...   

  

 restrictiverestrictive  cardiomyopathycardiomyopathy: : diastolicdiastolic  dysfunctiondysfunction, ,     ofof   compliancecompliance  --      fillingfilling, , myocardialmyocardial  stiffnessstiffness    

 hypertrophichypertrophic  (HCM) (HCM)   

                ––    massivemassive  LV LV hypertrophyhypertrophy, 100% , 100% geneticgenetic, , diastolicdiastolic  dysfunctiondysfunction  

  

   specificspecific  CM CM   

––  DuchenneDuchenne  musclemuscle  dystrophydystrophy, , toxictoxic  ((drugsdrugs), ), endocrineendocrine  d., d., metabolicmetabolic  d. (d. (hemochromatosishemochromatosis, , 

amyloidosisamyloidosis, , glycogenosisglycogenosis,…),…)  

  



ArrythmiasArrythmias  

 Disturbance Disturbance ofof   heartheart  raterate  and/and/oror  rhytmrhytm  

 PathologicPathologic  changeschanges  in in cardiaccardiac  conductiveconductive  systemsystem  

 VentricularVentricular  oror  atrialatrial  

 TachycardiaTachycardia  (↑ (↑ heartheart  raterate) ) oror  bradycardiabradycardia  (↓ (↓ heartheart  raterate) )   

 DifferentDifferent  patternspatterns  (ECG)(ECG)  

 DifferentDifferent  clinicalclinical  significancesignificance  ––  benignbenign  respiratoryrespiratory  sinus sinus 

arrythmiaarrythmia  x x ventricularventricular  fibrillationfibrillation  ((fatalfatal  withoutwithout  resuscitationresuscitation))  



ValvularValvular  heartheart  diseasedisease  

 congenitalcongenital  defectsdefects  

 endocarditisendocarditis  ((rheumaticrheumatic  ––  immuneimmune--mediatedmediated, , infectiveinfective, , 

thromboticthrombotic  nonnon--infectiveinfective, in SLE), in SLE)  

 degenerativedegenerative  changeschanges  ((mucoidmucoid, , calcificationcalcification, , fibrosisfibrosis  in in ischemicischemic  

heartheart  diseasedisease))  

 dilatationdilatation  ofof   thethe  ventriclesventricles  ((relativerelative  incompetenceincompetence))  

  



Infective endocarditis  

  

 commonlycommonly  by by highlyhighly  virulentvirulent  microorganismsmicroorganisms    

 StrepStrep. . pyogenenespyogenenes, , StrepStrep. . pneumoniaepneumoniae, , StaphStaph. aureus, … ev. . aureus, … ev. fungifungi  

 subacutesubacute  IE IE ––  lessless  virulentvirulent  microorganismsmicroorganisms    

 viridansviridans  streptococcistreptococci  

 predispositionpredisposition::    

 deformeddeformed  valvevalve, , bioprosthesisbioprosthesis, , stomatologicstomatologic, , surgicalsurgical  proceduresprocedures, , 

postcatethrizationpostcatethrization, , i.vi.v. . drugdrug  addictsaddicts  

 toothtooth  brushingbrushing, , chewingchewing  (oral flora (oral flora commoncommon  sourcesource) in ) in immunodeficientimmunodeficient  

patientpatient  

  

 bacteremiabacteremia  --  endocardialendocardial  damagedamage  by by bacteriabacteria  --  trombosistrombosis  = = infectiveinfective  

vegetationvegetation      
  

  



1 vegetation 

2 endocardium  

3 papillary muscle 

4 myocardium 

Infective endocarditis – valve destruction 
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Rheumatic fever,  rheumatic heart disease 

 acuteacute  nonnon--purulentpurulent, , immuneimmune--mediatedmediated  systemicsystemic  poststreptococcalpoststreptococcal  inflammationinflammation  

((crosscross--reactivereactive  antibodiesantibodies))    
  

 acuteacute  stagestage: : PANCARDITISPANCARDITIS  

 acuteacute  endokarditis,endokarditis,  commonlycommonly  recurrentrecurrent  

  

 chronicchronic  stagestage::  

 valvularvalvular  calcificationcalcification  --  stenosisstenosis  + + incompetenceincompetence  

  

  



CongenitalCongenital  cardiovascularcardiovascular  diseasedisease  

 ApproxApprox. in 1% . in 1% ofof   newbornsnewborns  

 UsualUsual  cause cause ofof   heartheart  failurefailure  in in childrenchildren  

 VariableVariable  typestypes  : :   

 PathologicalPathological  shuntsshunts  ––  open open communicationcommunication  betweenbetween  spacesspaces  whichwhich  shouldshould  

bebe  closedclosed  (septa)(septa)  

 CongenitalCongenital  stenosesstenoses  

 ComplexComplex  congenitalcongenital  defectdefect  ––  combinationcombination  ofof   multiplemultiple  malformationsmalformations  

  

  



VentricularVentricular  septalseptal  defectdefect  



VentricularVentricular  septalseptal  defectdefect  



  

    PericardialPericardial  effusioneffusion  

    --  transudatetransudate  in in congestivecongestive  heartheart  failurefailure  oror  hypoproteinemiahypoproteinemia, , 

slowslow  accumulationaccumulation  (up to 500ml (up to 500ml ––  pericardialpericardial  dilatationdilatation))      
  

    

  hemopericardiumhemopericardium    

    ––  wallwall  rupturerupture  in MI in MI oror  aorticaortic  rootroot  dissectiondissection  → → fatalfatal  

cardiaccardiac  tamponadetamponade    
  

    

  diastolicdiastolic  fillingfilling  restrictionrestriction  
  

Pericardial pathology 



Pericardial pathology 

    InflammatoryInflammatory  exudateexudate  in in pericarditispericarditis::  

  

   nonnon--infectiousinfectious    
    ––  pericarditispericarditis  epistenocardiacaepistenocardiaca  (post(post--MI) MI) uremicuremic, post, post--operativeoperative, ,   
  

   infectiousinfectious    
    ––  hematogenoushematogenous, direct , direct spreadspread, , lymphogenouslymphogenous; ; variablevariable  agentsagents  

  

  

HealingHealing: : maymay  bebe  complicatedcomplicated. . FibrinolysisFibrinolysis  x x organisationorganisation  by by granulationgranulation  
tisssuetisssue  → → adhesionsadhesions, , dystrophicdystrophic  calcificationcalcification..  

  

    

  

    



AcuteAcute  fibrinousfibrinous  pericarditispericarditis  



AtherosclerosisAtherosclerosis  

MULTIFACTORIAL COMPLEX DISEASEMULTIFACTORIAL COMPLEX DISEASE  

 ––  unknownunknown  exactexact  cause, cause, combinationcombination  ofof   chronicchronic  

inflamationinflamation, , fibrosisfibrosis, lipid , lipid depositiondeposition  

  



AtherosclerosisAtherosclerosis  

 diseasedisease  ofof   largelarge  and mediumand medium--sizessizes  arteriesarteries  withwith    lipid lipid depositiondeposition  intointo  intimaintima  

activeactive  inflammatoryinflammatory  processprocess  

  

 endogenousendogenous  risk risk factorsfactors, , mostlymostly  noninfluenceablesnoninfluenceables::  

 ageage, , MxFMxF  (estrogen), (estrogen), familiarfamiliar  factorsfactors  (f. (f. hypercholesterolemiahypercholesterolemia)),  ,  hereditaryhereditary  homocysteinemiahomocysteinemia  

  

 exogenousexogenous  risk risk factorsfactors::  

 hyperlipidemiahyperlipidemia  (LDL)  (LDL)  ←← ←← hypothyreoidismhypothyreoidism, , nephroticnephrotic  sysy; ;   

 hypertensionhypertension,,  diabetes diabetes mellitusmellitus, , lifelife  style style smokingsmoking  ((nicotinenicotine, CO), , CO), sedentarysedentary  lifelife, food + , food + 

obesity; ↑CRPobesity; ↑CRP  

  



Atherosclerosis - pathogenesis 



AtherosclerosisAtherosclerosis  stagesstages//changeschanges  

 fattyfatty  streakstreak  --  reversiblereversible  

 fibroticfibrotic  plaqueplaque  --  irreversibleirreversible  

 atheromatousatheromatous  plaqueplaque  --  irreversibleirreversible  

 complicatedcomplicated  atheromatousatheromatous  plaqueplaque  ((ulcerationulceration, , calcificationcalcification, , 

thrombosisthrombosis))  



Atherosclerosis – fatty streak 



Atherosclerosis –  

plaque ulceration, mural thrombosis 



AtherosclerosisAtherosclerosis  

SEQUELS: SEQUELS: arterialarterial  occlusionocclusion  in in situsitu  

   chronicchronic  (→ (→ hypoxiahypoxia, , atrophyatrophy) )   

   acuteacute  (→ (→ ischemiaischemia, , infarctioninfarction, , encephalomalatiaencephalomalatia))  

   embolismembolism  ((thrombusthrombus, , plaqueplaque  materialmaterial))  

   weakeningweakening  ofof   arterialarterial  wallwall  ((aneurysmaneurysm), risk ), risk ofof   rupturerupture  

   bleedingbleeding  ((fromfrom  plaqueplaque, , fissuredfissured  wallwall))  

   calcificationcalcification  ((hypertensivehypertensive  factorfactor) )   

  

  



1 abdominální aorta1 abdominální aorta  
2 trombóza a. mesenterica2 trombóza a. mesenterica  
3 truncus coeliacus3 truncus coeliacus  
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AneurysmAneurysm  

     localizedlocalized, , bloodblood--filledfilled  balloonballoon--likelike  bulgebulge  in in thethe  wallwall  ofof   a a bloodblood  

vesselvessel..  

   thethe  circlecircle  ofof   WillisWillis  in in thethe  brain, brain, thoracicthoracic  and and abdominalabdominal  aorticaortic  aneurysmaneurysm  

  

   atheroscleroticatherosclerotic  aneurysmaneurysm  x x syphiliticsyphilitic  

  

   etiology:etiology:  

   hereditaryhereditary  defectsdefects  in in thethe  structurestructure, , atherosclerosisatherosclerosis, , inflammationinflammation, , diseasedisease  

processprocess, , accidentsaccidents  ……  

  

   falsefalse  aneurysmaneurysm  

   serpentine serpentine aneurysmaneurysm, , arteriovenousarteriovenous  aneurysmaneurysm  

  
  

  



3 a. cerebri anterior 

4 a. cerebri media 

5 a. cerebri posterior 

6 a. basilaris 

7 aneurysm 

1 abdominal aorta 

2 aneurysm 
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 teartear  in in aorticaortic  intima intima --  intramuralintramural  bleedingbleeding  throughthrough  media, media, falsefalse  lumen, lumen, 

possiblepossible  „double„double--barreledbarreled“ aorta“ aorta  

 typicaltypical  in in ascendingascending  aorta, 1aorta, 1––8 cm 8 cm aboveabove  aorticaortic  valvevalve  

 anteante––  and and retrograderetrograde  spreadspread  to to thethe  aorticaortic  rootroot  

 commoncommon  thrombosisthrombosis  in in falsefalse  lumenlumen  

 risk risk ofof   externalexternal  rupturerupture  ((→ → hemopericardiumhemopericardium), ), progressionprogression  atat  thethe  

aorticaortic  branchesbranches  ((→ → variablevariable  organ organ ischemiaischemia), ), heartheart  failurefailure  

  

 predispositionpredisposition  ––  hypertensionhypertension, , MarfanMarfan  sysy, , cysticcystic  medialmedial  necrosisnecrosis, …, …  

AorticAortic  dissectiondissection  



DissectingDissecting  aneurysmaneurysm  



Serpentine Serpentine aneurysmaneurysm  --  a. a. lienalislienalis  



ArteriosclerosisArteriosclerosis  

 in in muscularmuscular  arteriesarteries  ((middlemiddle  sizedsized))  

 smoothsmooth  musclemuscle  hypertrophyhypertrophy  

 intimalintimal  fibrosisfibrosis  

 collagenisationcollagenisation  ofof   elasticelastic  membranemembrane  

 hyalinisationhyalinisation  

  

ageage  and/and/oror  hypertensionhypertension  relatedrelated  changeschanges  

→ → nephrosclerosisnephrosclerosis  ((→ → shrinkageshrinkage  ofof   kidneyskidneys, , decreaseddecreased  functionfunction), ), 
cerebralcerebral  ischemiaischemia, …, …  

  



RenalRenal  arteriosclerosisarteriosclerosis  --  nephrosclerosisnephrosclerosis  



RenalRenal  arteriosclerosisarteriosclerosis  



SystemicSystemic  hypertensionhypertension  

 IncreaseIncrease  in in totaltotal  peripheralperipheral  vascularvascular  resistanceresistance  

  

 PrimaryPrimary  ((essentialessential) ) hypertensionhypertension  ((heritableheritable  basis, basis, acquiredacquired  risk risk 

factorsfactors  ––  sympatheticsympathetic  overactivityoveractivity  inclincl. stress, . stress, highhigh  salt salt intakeintake, …), …)  

  

 SecondarySecondary  hypertensionhypertension  ((renalrenal, , endocrineendocrine    hyperfunctionhyperfunction, , aorticaortic  

coarctationcoarctation, , drugdrug  inducedinduced))  



SystemicSystemic  hypertensionhypertension  

 BenignBenign  hypertensionhypertension  ––  gradualgradual  ((yearsyears  ––  decadesdecades) ) progressionprogression  ofof   

organ organ damagedamage  

  

 MalignantMalignant  ((acceleratedaccelerated) ) hypertensionhypertension  ––  severe, severe, oftenoften  acuteacute  

damagedamage  

 RenalRenal  (→ (→ renalrenal  insufficiencyinsufficiency))  

 HeartHeart  (→ (→ cardiaccardiac  failurefailure))  

 Brain (→ Brain (→ strokestroke, , usuallyusually  brain brain haemorrhagehaemorrhage))  

 Retina (→ Retina (→ blurredblurred  vision, vision, blindnessblindness))  



Systemic hypertension and heart 

 9090––95% 95% essentialessential  , major risk , major risk factorfactor  forfor  AS, AS, ischemicischemic  heartheart  

diseasedisease  

 AdequateAdequate  controlcontrol  ((lifelife  style style changeschanges, , medicationmedication) ) necessarynecessary  

  

 workwork  overloadoverload  → LV → LV adaptationadaptation  to to   peripheralperipheral  resistanceresistance  = = corcor  

hypertonicumhypertonicum  ((concentricconcentric  LV LV hypertrophyhypertrophy))  → limited → limited 

compensatorycompensatory  mechanismsmechanisms  → → corcor  hypertonicumhypertonicum  

decompensatumdecompensatum  ((dilatationdilatation  ofof   hypertrophichypertrophic  LV)LV)  

  

 →→  heartheart  insufficiencyinsufficiency    (+(+relativerelative  coronarycoronary  incompetenceincompetence))  



CorCor  hypertonicumhypertonicum  



CorCor  hypertonicumhypertonicum  



LV LV hypertrophyhypertrophy  



CorCor  hypertonicumhypertonicum  --  evolutionevolution  



OrthostaticOrthostatic  hypotensionhypotension  

 PosturalPostural  hypotensionhypotension  ––  drop in drop in systolicsystolic  (20 mm (20 mm HgHg) ) oror  systolicsystolic  + + 

diastolicdiastolic  (10 mm (10 mm HgHg) ) bloodblood  pressurepressure  withwith  concomitantconcomitant  pulse pulse 

increaseincrease  (15 (15 beatsbeats/min) on /min) on standingstanding  fromfrom  a a supinesupine  oror  sittingsitting  

positionposition  

 AcuteAcute  oror  chronicchronic  

 CommonCommon  in in olderolder  adultsadults  

 SyncopeSyncope, , fallfall, organ , organ ischemiaischemia  (MI, brain (MI, brain transienttransient  ischemicischemic  

attackattack))  

 AutonomicAutonomic  nervousnervous  dysfunctiondysfunction  

 VariableVariable  otherother  causescauses  ((bloodblood  volumevolume  depletiondepletion, , prolongedprolonged  

imobility, imobility, malnutritionmalnutrition, , alcoholismalcoholism, , antihypertensiveantihypertensive  drugsdrugs))  



Vasculitis 

 VesselVessel  wallwall  inflammationinflammation  

  

 ClassificationClassification  accordingaccording  cause: cause: infectiousinfectious  x nonx non--infectiousinfectious  

((commonlycommonly  immuneimmune--mediatedmediated, , antibodiesantibodies  in in thethe  bloodblood  

ANCA+/ANCAANCA+/ANCA--))  

  

 AffectedAffected  organsorgans  : : allall  organsorgans  withwith  vesselsvessels  

 Type (Type (sizesize) ) ofof   vesselvessel  involvedinvolved: : LargeLarge--vesselvessel  

                                                                                                      MediumMedium--vesselvessel  

                                                                                                      SmallSmall--vesselvessel  



ORL:ORL:  --  repeatedrepeated  respiratoryrespiratory  tracttract  inflammationinflammation  

    --  exudateexudate  richrich  in plasma in plasma cellscells  + + eosinophilseosinophils  

  

KidneyKidney: : --  glomerulonephritisglomerulonephritis  

  

LungLung::  --  variablevariable  presentationpresentation  ofof   lunglung  diseasesdiseases  + + hemoptysishemoptysis  

  

Skin:Skin:  --  ulcerationulceration, , necrosisnecrosis, , petechiaepetechiae--purpurapurpura  

  

GIT:GIT:  --  ischemicischemic  ulcerationsulcerations  ((sharplysharply  demarcateddemarcated, , withoutwithout  HP, HP, 

minimalminimal  inflammationinflammation))  

  

ChronicChronic  debilitatingdebilitating  diseasedisease  ––  clinicalclinical  signssigns  ofof   tumor!!tumor!!  

  

PossiblePossible  clinicalclinical  signssigns  ofof   systemicsystemic  vasculitisvasculitis  



••   feverfever, , nauseanausea, , myalgiamyalgia, , arthralgiaarthralgia  

••   skin purpuraskin purpura  

••   signssigns  ofof   nephritisnephritis  

••   abdominalabdominal  painpain  

  

  

  

generalgeneral  malaisemalaise  (~ severe influenza, long (~ severe influenza, long durationduration, , resistantresistant  to to usualusual  therapytherapy))  

  sinusoid sinusoid coursecourse  (relapse (relapse ------  remissionremission  ------  relapserelapse----))  

  

PatientPatient  presentationpresentation  



ThrombosisThrombosis  

MainMain  cause cause ofof   locallocal  bloodblood  flowflow  disordersdisorders  

  

intravitalintravital  intravascularintravascular  pathologicalpathological  bloodblood  coagulationcoagulation  

  

trombocytictrombocytic  agregationagregation, fibrinogen , fibrinogen transformationtransformation  → fibrin, → fibrin, 
thrombusthrombus  formationformation  



ThrombosisThrombosis  

 EndothelialEndothelial  injuryinjury    most most importantimportant  (trauma, AS, (trauma, AS, microorganismsmicroorganisms, , 

toxinstoxins, , inflammationinflammation) ) ––  coagulationcoagulation  factorsfactors  activationactivation  

 StagnationStagnation: : turbulentturbulent  nonnon--laminarlaminar  bloodblood  flowflow, , adhesionadhesion, , commoncommon  

in in veinsveins  

 CoagulationCoagulation  disordersdisorders: ↑ : ↑ coagulabilitycoagulability  oror  ↓ ↓ fibrinolysisfibrinolysis  

 a) a) inborninborn  defectsdefects: F V (Leiden) : F V (Leiden) geneticgenetic  mutationmutation, …, …  

b) b) acquiredacquired: oral : oral contraceptivescontraceptives, , disseminateddisseminated  tumorstumors, DIC, DIC  

  



ThrombosisThrombosis  



ThrombosisThrombosis  

X X haematomahaematoma  ––  intravitalintravital  extravascularextravascular  bloodblood  clotclot  

X X cruorcruor  ––  postmortalpostmortal  intravascularintravascular  bloodblood  clotclot  

  

  

GrossGross::  

 muralmural  ((usuallyusually  heartheart, , arteriesarteries))  

 obturatingobturating  ((veinsveins))  



VenousVenous  thrombosisthrombosis  



FateFate  ofof   thrombithrombi  



ThrombosisThrombosis  

FateFate  ofof   thrombithrombi  

 PropagationPropagation  ––  growthgrowth  in in thethe  directiondirection  ofof   bloodblood  flowflow  

 OrganisationOrganisation  ––  fixationfixation  to to thethe  vesselvessel  wallwall,  ,  reparationreparation  throughthrough  

fibroproductivefibroproductive  inflammationinflammation, , retractionretraction, , recanalisationrecanalisation      

 dissolutiondissolution  --  resolutionresolution  

 embolismembolism  



Thrombus organisation 

 reactivereactive  changeschanges  in in thethe  thrombusthrombus, , growthgrowth  ofof   youngyoung  immatureimmature  

fibroticfibrotic  ((granulationgranulation  tissuetissue), ), laterlater  collagencollagen  productionproduction      

  

 ThrombusThrombus  retractionretraction, , resorptionresorption  by by granulationgranulation  tissuetissue,  ,  

recanalisationrecanalisation, , surfacesurface  coveredcovered  by by endotheliumendothelium  



DisseminatedDisseminated  intravascularintravascular  coagulationcoagulation  

 DICDIC  

 AcquiredAcquired  coagulopathycoagulopathy, 40% mortality, 40% mortality  

 WidespreadWidespread  endothelialendothelial  damagedamage  oror  releaserelease  ofof   tissuetissue  
thromboplastinthromboplastin  (part (part ofof   cell cell membranesmembranes) ) intointo  circulationcirculation  in:in:  
 major major tissuetissue  traumatrauma  

 obstetricobstetric  complicationcomplication: : protractedprotracted  laborlabor, , placentalplacental  abruptionabruption  ((amnioticamniotic  
fluid fluid embolismembolism))  

 infectioninfection  ((menigococcalmenigococcal  sepsissepsis))  

 neoplasmsneoplasms, liver , liver diseasedisease, , etcetc..  

  

  

  

  

  



DICDIC  

 1. 1. phasephase: : diffusediffuse  activationactivation  ofof   coagulationcoagulation  in in microcirculationmicrocirculation  

(brain, (brain, lungslungs, liver, , liver, kidneykidney, , heartheart) ) ––  ischaemiaischaemia, organ , organ failurefailure  

  

 2. 2. phasephase:  :  coagulationcoagulation  factorsfactors  consumptionconsumption, , activationactivation  ofof   

fibrinolysisfibrinolysis  → → hemorrhagichemorrhagic  diathesisdiathesis  

        hemolytichemolytic  anemiaanemia  



DeepDeep  veinvein  thrombosisthrombosis  (DVT) and (DVT) and pulmonarypulmonary  

embolismembolism  (PE)(PE)  

 OcclusionOcclusion  ofof   a a veinvein  by a by a thrombusthrombus  withwith  secondarysecondary  inflammatoryinflammatory  

reactionreaction  in in thethe  wallwall  ofof   thethe  veinvein  ((thrombophlebitisthrombophlebitis))  

 Risk Risk ofof   thrombusthrombus  detachmentdetachment, , lunglung  thrombembolismthrombembolism  

 VenousVenous  thrombembolismthrombembolism  ––  VTE, VTE, anticoagulationanticoagulation  therapytherapy  necessarynecessary  

 SignificantSignificant  healthhealth  problemproblem  

 DueDue  to:to:  

 ImmobilityImmobility  ((venousvenous  stasisstasis))  

 Trauma (Trauma (venousvenous  damagedamage))  

 LifestyleLifestyle  ––  smoking, DM, obesity, smoking, DM, obesity, hormonalhormonal  status (oral status (oral contraceptivescontraceptives, …), …)  

 HypercoagulationHypercoagulation  inclincl. . geneticgenetic  factorsfactors  

  



VaricoseVaricose  veinsveins  

 AbnormalAbnormal  dilatationdilatation  ofof   veinsveins  + + valvevalve  inkompetence + risk inkompetence + risk ofof   

superfitialsuperfitial  thrombosisthrombosis  

 WomenWomen  ˃˃  menmen  

 UsuallyUsually  lowerlower  extremitiesextremities  

 InheritedInherited  traittrait  + + highhigh  venousvenous  pressurepressure  ((prolongedprolonged  standingstanding, , 

sittingsitting; ; hormonalhormonal  changeschanges, obesity, , obesity, heartheart  failurefailure))  

 PreventivePreventive  measuresmeasures  + + exercise exercise   



CardiovascularCardiovascular  tumorstumors  

 CardiacCardiac  tumorstumors: : rarerare, , mostlymostly  benignbenign  

 HemangiomaHemangioma::  benignbenign  vascularvascular  ((endothelialendothelial) tumor, ) tumor, anyany  localisationlocalisation  

possiblepossible, , commoncommon  on skin, on skin, mucosamucosa  

 RedRed--blue blue focusfocus  

 SizeSize  mm mm ––  15 cm15 cm  

 HemangiosarcomaHemangiosarcoma: : malignantmalignant  vascularvascular  tumor, tumor, anyany  localisationlocalisation  

possiblepossible, , rarerare, very , very aggressiveaggressive, , fatalfatal  

 redred  to to purplepurple  patchespatches    

   raisedraised  plaquesplaques    

   nodulesnodules  

  

  



KaposiKaposi  sarcomasarcoma    
specialspecial  type type ofof   angiosarcomaangiosarcoma, in , in immunodeficiencyimmunodeficiency  (HIV)(HIV)  

 

 



KaposiKaposi  sarcomasarcoma  


