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CongenitalCongenital  anomaliesanomalies  

 AgenesisAgenesis  oror  hypoplasiahypoplasia  ((bothboth  lungslungs, , oneone  lunglung, single , single lobeslobes); );   

-- hypoplasiahypoplasia  most most oftenoften  secondarysecondary: : congenitalcongenital  diaphragmaticdiaphragmatic  herniahernia, , renalrenal  
cysticcystic  diseasedisease, , renalrenal  agenesisagenesis, , anencephalyanencephaly, , prolongedprolonged  rupturerupture  ofof   fetalfetal  
membranesmembranes    

  

 TrachealTracheal  oror  bronchialbronchial  anomaliesanomalies    

-- atresiaatresia    

-- stenosisstenosis  

-- tracheooesophagealtracheooesophageal  fistulafistula  

  

 VascularVascular  anomaliesanomalies  

  

 CongenitalCongenital  lobarlobar    overventialtionoverventialtion  ((emphysemaemphysema))  

  

 ForegutForegut  cystscysts    

-- hilus hilus oror  middlemiddle  mediastinum mediastinum   

-- bronchogenicbronchogenic  ––  most most commoncommon    

-- esophagealesophageal  oror  entericenteric  

  



PulmonaryPulmonary  sequestrationsequestration  

………no normal connection to the airway system 



Congenital pulmonary airway malformation  (CPAM)  
(congenital cystic adenomatoid malformation  (CCAM)).  

Good prognosis……………………………………………poor prognosis. 



Atelectasis; collapseAtelectasis; collapse  

 AtelectasisAtelectasis  ((primaryprimary; ; neonatalneonatal; ; immatureimmature  neonatesneonates, , 

lacklack  ofof   surfactantsurfactant))  

  

 CollapseCollapse  ((secondarysecondary, , previouslypreviously  inflatedinflated  lungslungs) = ) = 

acquiredacquired  atelectasisatelectasis  

1.1. ObstructionObstruction  ((resorptionresorption  ofof   thethe  air air afterafter  thethe  blockageblockage))  

2.2. CompressionCompression  ((hydrothoraxhydrothorax, , pneumothoraxpneumothorax, , pleuralpleural  exsudateexsudate))  

3.3. ContractionContraction  atelectasisatelectasis  ((fibroticfibrotic  changeschanges  preventprevent  full full 

expansionexpansion))  



PulmonaryPulmonary  edemaedema  ((congestioncongestion))  

 HemodynamicHemodynamic  

1.1. IncreasedIncreased  pulmonarypulmonary  venousvenous  pressurepressure  ––  venostaticvenostatic  edemaedema  ((leftleft  sidedsided  heartheart  failurefailure, , 
volumevolume  overloadoverload, , pulmonarypulmonary  veinvein  obstructionobstruction))  

2.2. DecreasedDecreased  oncoticoncotic  pressurepressure  ((hypoalbuminemiahypoalbuminemia, , nephroticnephrotic  syndrome, liver syndrome, liver diseasedisease, , 
protein protein loosingloosing  enteropathiesenteropathies))  

3.3. LymphaticLymphatic  obstructionobstruction    

  

 DueDue  to to microvascularmicrovascular  injuryinjury  ((alveolaralveolar  injuryinjury; ; leakageleakage  ofof   fluidsfluids  and and proteinsproteins  
intointo  interstitiuminterstitium  and and laterlater  intointo  alveolialveoli))  

1.1. InfectionsInfections  ((pneumoniapneumonia, , septicemiasepticemia), ), shockshock, trauma, trauma  

2.2. InhalationInhalation  ofof   toxictoxic  gasesgases  

3.3. LiquidLiquid  aspirationaspiration  

4.4. DrugsDrugs, , chemicalschemicals  

5.5. RadiationRadiation  

  

 UndeterminedUndetermined  originorigin  

1.1. HighHigh  altitudealtitude  

2.2. CNS traumaCNS trauma  



Pulmonary edemaPulmonary edema  



AcuteAcute  respiratoryrespiratory  distressdistress  syndrome (in syndrome (in adultsadults  --  ARDS) ARDS) ––  diffusediffuse  alveolaralveolar  

damagedamage  (DAD) (DAD) ––  shockshock  lunglung  ––  acuteacute  alveolaralveolar  injuryinjury  ––  acuteacute  lunglung  injuryinjury: : 

acuteacute  respiratoryrespiratory  failurefailure  afterafter  a a systemicsystemic  oror  pulmonarypulmonary  insultinsult  

 DiffuseDiffuse  pulmonarypulmonary  infectionsinfections, , sepsissepsis  

 GastricGastric  aspirationaspiration  

 ChemicalChemical  injuryinjury  (heroin, (heroin, methadonmethadon, , barbituratebarbiturate  overdoseoverdose, , acetylsalicylicacetylsalicylic  
acid)acid)  

 PhysicalPhysical  injuryinjury  

 HematologicHematologic  conditionsconditions  (DIK, (DIK, multiplemultiple  trasfusionstrasfusions))  

 PancreatitisPancreatitis  

 UremiaUremia  

 InhaledInhaled  irritantsirritants  (oxygen toxicity, (oxygen toxicity, smokesmoke, , toxictoxic  gasesgases))  

 Hypersenzitivity Hypersenzitivity reactionreaction  ((organicorganic  solventssolvents, , drugsdrugs  ––  anticanceranticancer  treatmenttreatment))  

 CardiopulmonaryCardiopulmonary  bypassbypass  



Morphology of  ARDS (DAD)Morphology of  ARDS (DAD)  

 MacroscopyMacroscopy  ((congestioncongestion, , rednessredness  ofof   thethe  lungslungs, , 
hypoinflationhypoinflation) )   

  

 MicroscopyMicroscopy  
1.1. ExsudativeExsudative  stagestage: : eedemadema, , interstitialinterstitial  and and intraalveolarintraalveolar, , 

inflammationinflammation, fibrin , fibrin depositiondeposition, , hyalinehyaline  membranesmembranes  

2.2. OrganizingOrganizing  stagestage: : proliferationproliferation  ofof   type II type II cellscells  and and 
regenerationregeneration  ofof   epithelialepithelial  lininglining, , organisationorganisation  ofof   fibrin fibrin 
exsudateexsudate  resultingresulting  in in intraalveolarintraalveolar  fibrosisfibrosis, , interstitialinterstitial  fibrosisfibrosis  
duedue  to to proliferationproliferation  ofof   interstitialinterstitial  cellscells  and and depositiondeposition  ofof   
collagencollagen      

  



ARDS ARDS ––  hyaline membraneshyaline membranes  



 Obstructive pulmonary Obstructive pulmonary 

diseasesdiseases  
(increase in resistence to airflow (increase in resistence to airflow 

due to partial or complete due to partial or complete 

obstruction at any level)obstruction at any level)  

 Chronic bronchitisChronic bronchitis  

 EmphysemaEmphysema  

 AsthmaAsthma  

 BronchiectasiaBronchiectasia  

  

Chronic bronchitis + emphysema = Chronic bronchitis + emphysema = 

chronic obstructive pulmonary chronic obstructive pulmonary 

disease (COPD)disease (COPD)  

 Restrictive pulmonary Restrictive pulmonary 

diseasesdiseases  
(reduced expasion of  lung (reduced expasion of  lung 

parenchyma with decreased parenchyma with decreased 

total lung capacity)total lung capacity)  

 Chest wall disorders in presence Chest wall disorders in presence 

of  normal lungs of  normal lungs 

(kyphoscoliosis, pleural (kyphoscoliosis, pleural 

diseases, severe obesity, diseases, severe obesity, 

neuromuscular disorders such neuromuscular disorders such 

as poliomyelitis)as poliomyelitis)  

 Acute or chronic interstitial and Acute or chronic interstitial and 

infiltrative diseasesinfiltrative diseases  



EmphysemaEmphysema  

Abnormal permanent enlargement of  the airspaces distal to terminal bronchiole, Abnormal permanent enlargement of  the airspaces distal to terminal bronchiole, 
accompanied by the destruction of  their wall and without obvious fibrosis; accompanied by the destruction of  their wall and without obvious fibrosis; 
proteaseprotease--antiprotease theory: inbalance between proteases and antiantiprotease theory: inbalance between proteases and anti--proteases proteases 
in the lung (genetics, smoking) + oxidantin the lung (genetics, smoking) + oxidant--antioxidant imbalance (reacitve antioxidant imbalance (reacitve 
oxygen species in tabacco smoke)oxygen species in tabacco smoke). .   

  

 CentriacinarCentriacinar  (predominantly in (predominantly in heavy smokersheavy smokers, associated with chronic , associated with chronic 
bronchitis)bronchitis)  

 PanacinarPanacinar  (alfa(alfa--11--antitrypsin deficiency)antitrypsin deficiency)  

 Paraseptal, distal acinarParaseptal, distal acinar  (adjacent to areas of  fibrosis, scarring, atelectasis; (adjacent to areas of  fibrosis, scarring, atelectasis; 
spontaneous pneumothorax of  young adults; upper half  of  the lungs) spontaneous pneumothorax of  young adults; upper half  of  the lungs)   

 IrregularIrregular  (associated with scarring)(associated with scarring)  

  

 Others: compensatory (hyperinflation) emphysema, bullous emphysema, Others: compensatory (hyperinflation) emphysema, bullous emphysema, 
interstitial emphysema (arteficial ventilation)interstitial emphysema (arteficial ventilation)  





EmphysemaEmphysema  



Chronic bronchitisChronic bronchitis  

 Smoking!!!!Smoking!!!!  

 Progression to chronic obstructive airway diseaseProgression to chronic obstructive airway disease  

 Cor pulmonale and heart failureCor pulmonale and heart failure  

 Atypical metaplasia and dysplasia of  respiratory Atypical metaplasia and dysplasia of  respiratory 
epithelium epithelium ––  cancerogenesiscancerogenesis  

  

 Clinical deffinition: cough with sputum production for Clinical deffinition: cough with sputum production for 
at least 3 months in two consecutive yearsat least 3 months in two consecutive years  

 Chronic irritation, infection, congestion of  the lungs Chronic irritation, infection, congestion of  the lungs ––  
venostasis, allergy, mucoviscidosis,…venostasis, allergy, mucoviscidosis,…  



Asthma bronchiale 

- Chronic inflammatory disorder of  the airways; reversible small airways obstruction 

characterised by bronchospasm, inflammation and oedema. Paroxysmal episodes of  wheezing, 

breathlessness, chest tightness, cough, at night/in the morning 

- Overdistended lungs, mucous plugs in bronchi, mucous gland and smooth muscle hypertrophy 





Asthma bronchiale  

 ExtrinsicExtrinsic, , atopicatopic    
      ((IgEIgE--mediatedmediated  externalexternal  allergensallergens))  

  

 IntrinsicIntrinsic, non, non--atopicatopic, , idiopathicidiopathic    
      ((secondarysecondary  to to infectioninfection?)?)  

  

 Aspirin Aspirin ––  inducedinduced  

  

 AllergicAllergic  bronchopulmonarybronchopulmonary  aspergillosisaspergillosis  

  

 OccupationalOccupational  

  

 ((ExerciseExercise  ––  inducedinduced))  

  

    



Bronchiectasis: permanent dilatation of  

bronchi and bronchioles 

kopie 

- Results from pulmonary inflammation and scarring 

due to infection, bronchial obstruction or lung 

fibrosis (e.g. after radiotherapy) 

 

- Secondary inflammation lead to further destruction 

of  airways 

 

- Chronic cough with dyspnoe and production of  

copious amount of  foul-smelling sputum 

 

- Complications: pneumonia, abscess (also metastatic 

(e.g. in brain), amyloid, pulmonary fibrosis, cor 

pulmonale 

 

- In congenital and hereditary conditions, in chronic 

infections, after radiotherapy in lung and breast 

cancer, distal to bronchial obstruction, 

immunodeficiency, post-transplantation,  in SLE, RA  



BronchiectasisBronchiectasis: permanent : permanent dilatationdilatation  ofof   bronchibronchi  and and bronchiolesbronchioles  

causedcaused  by by destructiondestruction  ofof   thethe  musclemuscle  and and elasticelastic  tissuetissue  

 CongenitalCongenital  and and hereditaryhereditary  conditionsconditions    

          ((mucoviscidosismucoviscidosis, , intralobarintralobar  sequestrationsequestration, , immunodeficicencyimmunodeficicency  status, status, primaryprimary  
cilliarycilliary  diskenesisdiskenesis,)),))  

  

 PostinfectiousPostinfectious  conditionsconditions  

          ((necrotisingnecrotising  infectionsinfections  bacterialbacterial  (BK, SA, HI, PA), (BK, SA, HI, PA), viralviral  (HIV, influenza, (HIV, influenza, 
adenovirus), adenovirus), fungalfungal  ((AspergillusAspergillus))))  

  

 BronchialBronchial  obstructionobstruction  

          ((tumorstumors, , foreignforeign  bodiesbodies,…),…)  

  

 OthersOthers  

          ((rheumatoidrheumatoid  arthritis, lupus arthritis, lupus erythematodeserythematodes, IBD, post, IBD, post--transplantationtransplantation))  

  



ChronicChronic  interstitialinterstitial  diseasedisease    

((restrictiverestrictive  pulmonarypulmonary  diseasesdiseases))  

 FibrosingFibrosing  

-- Idiopathic pulmonary fibrosis (usual interstitial pneumonia)Idiopathic pulmonary fibrosis (usual interstitial pneumonia)  

-- Cryptogenic organizing pneumoniaCryptogenic organizing pneumonia  

-- Associated with collagen vascular diseasesAssociated with collagen vascular diseases  

-- PneumoconiosisPneumoconiosis  

-- Drug reactionsDrug reactions  

-- Radiation pneumonitisRadiation pneumonitis  

 GranulomatousGranulomatous  

-- SarcoidosisSarcoidosis  

-- Hypersenzitivity pneumonitisHypersenzitivity pneumonitis  

 EosinophilicEosinophilic  

 SmokingSmoking--relatedrelated  

-- Desquamative interstitial pneumoniaDesquamative interstitial pneumonia  

-- Respiratory bronchiolitisRespiratory bronchiolitis--associated interstitial lung diseaseassociated interstitial lung disease  

 OtherOther  

-- Pulmonary alveolar proteinosisPulmonary alveolar proteinosis  

  



  
IdiopathicIdiopathic  pulmonarypulmonary  fibrosisfibrosis    

((usualusual  interstitialinterstitial  pneumoniapneumonia; ; cryptogeniccryptogenic  fibrosingfibrosing  alveolitis)alveolitis)  

  

 HammanHamman--RichRich  syndrome:syndrome:  previouslypreviously: : rapidlyrapidly  progressiveprogressive  type type ofof   IPF; IPF; nownow: : 
acuteacute  lunglung  injuryinjury, , acuteacute  interstitialinterstitial  pneumoniapneumonia  

  

 PathogenesisPathogenesis::  repeatedrepeated  cyclescycles  ofof   acuteacute  lunglung  injuryinjury  (alveolitis) by (alveolitis) by somesome  
unidentifiedunidentified  agent (agent (inhaledinhaled  agentsagents, , dustsdusts, , bloodblood  toxinstoxins, , unknownunknown  AgAg) ) followedfollowed  
by by fibroblasticfibroblastic  proliferationproliferation, , widespreadwidespread  fibrosisfibrosis  and and lossloss  ofof   lunglung  functionfunction  
(end(end--stagestage  lunglung, , honeycombhoneycomb  lunglung))  

  

 ModificationModification  ofof   inflammatoryinflammatory  response (Tresponse (THH2 type) 2 type) --  geneticgenetic  and and enviromentalenviromental  
factorsfactors  

  

 ClinicalClinical  coursecourse: : graduallygradually  increasingincreasing  dyspnoe, dry dyspnoe, dry coughcough, , hypoxemiahypoxemia, , cyanosiscyanosis, , 
clubbingclubbing; ; progressionprogression  unpredictableunpredictable      

  

 TreatmentTreatment: : steroidssteroids, , cyclophosphamidecyclophosphamide, azathioprine; , azathioprine; lunglung  transplantationtransplantation  



Morphology of  IPFMorphology of  IPF  

 PleuralPleural  surfacessurfaces  cobblestonedcobblestoned  duedue  to to thethe  retractionretraction  ofof   scarsscars  alongalong  interlobularinterlobular  septasepta  

  

 FibrosisFibrosis  predominantlypredominantly  in in thethe  subpleuralsubpleural  regionsregions  and and alongalong  interlobularinterlobular  septasepta  

  

 MicroscopicallyMicroscopically: : patchypatchy  interstitialinterstitial  fibrosisfibrosis  

  

 DenseDense  interstitialinterstitial  fibrosisfibrosis, , cysticcystic  spacesspaces  linedlined  by by hyperplastichyperplastic  type II type II pneumocytespneumocytes  oror  
bronchiolarbronchiolar  epitheliumepithelium  ((honeycombhoneycomb  fibrosisfibrosis))  

  

 MildMild  to to moderatemoderate  inflammationinflammation  ((lymphocyteslymphocytes, plasma , plasma cellscells, , eosinophilseosinophils, , neutrophilsneutrophils, , 
mast mast cellscells) in ) in fibrotisfibrotis  areasareas  

  

 SquamousSquamous  metaplasiametaplasia, , smoothsmooth  musclemuscle  hyperplasiahyperplasia  

  

 SecondarySecondary  pulmonarypulmonary  hypertensivehypertensive  changeschanges  ((intimalintimal  fibrosisfibrosis, , medialmedial  thisckeningthisckening  ofof   
pulmonarypulmonary  arteriesarteries))  



Idiopathic pulmonary fibrosisIdiopathic pulmonary fibrosis  



CryptogenicCryptogenic  organizingorganizing  pneumoniapneumonia  (COP) = (COP) =   

bronchiolitisbronchiolitis  obliteransobliterans  organizingorganizing  pneumoniapneumonia    

(etiology (etiology unknownunknown))  

 CoughCough, , dyspneadyspnea, , subpleuralsubpleural  oror  peribronchialperibronchial  patchypatchy  aresares  ofof   consolidationconsolidation  

radiologicallyradiologically  

  

 PolypoidPolypoid  plugsplugs  ofof   looseloose  organizingorganizing  connectiveconnective  tissuetissue  withinwithin  alveolaralveolar  ductsducts, , 

alveolialveoli  ((intraalveolarintraalveolar  fibrosisfibrosis) and ) and oftenoften  bronchiolesbronchioles    

  

 No No interstitialinterstitial  fibrosisfibrosis, no , no honeycombhoneycomb  lunglung  

  

 IntraalveolarIntraalveolar  fibrosisfibrosis  alsoalso  as a response to as a response to infectionsinfections  oror  inflammatoryinflammatory  injuryinjury  

ofof   thethe  lungslungs    

        ((inhaledinhaled  toxinstoxins, , drugsdrugs, , collagencollagen  vascularvascular  diseasesdiseases, GVHD) , GVHD)   

  



PulmonaryPulmonary  involvementinvolvement    

in in collagencollagen  vascularvascular  diseasesdiseases  

 SystemicSystemic  lupus lupus erythematodeserythematodes, , rheumatoidrheumatoid  arthritis, arthritis, 
progressiveprogressive  systemicsystemic  sclerosissclerosis  ((sclerodermascleroderma), ), 
dermatomyositisdermatomyositis--polymyositispolymyositis, , mixedmixed  connectiveconnective  tissuetissue  
diseasedisease  

  

 NonspecificNonspecific  interstitialinterstitial  pneumoniapneumonia, UIP, , UIP, vascularvascular  
sclerosissclerosis, , organisingorganising  pneumoniapneumonia  and and bronchiolitisbronchiolitis; in ; in 
RA: RA: chronicchronic  pleuritis, pleuritis, pleuralpleural  effusioneffusion, , rheumatoidrheumatoid  
nodulesnodules, IP, , IP, pulmonarypulmonary  hypertensionhypertension    



PneumoconiosesPneumoconioses  

 NonNon--neoplasticneoplastic  lunglung  reactionreaction  ((usuallyusually  occupationaloccupational) to ) to 

inhalationinhalation  ofof   organicorganic  ((mineralmineral  dustsdusts) as ) as wellwell  as as 

inorganicinorganic  particulatesparticulates  and and chemicalchemical  fumesfumes  and and vaporsvapors  

  

 AmountAmount  ofof   thethe  dustdust; ; sizesize  and and shapeshape  (1(1--55μμm), m), solubilitysolubility, , 

additionaladditional  irritantsirritants  

  

 e.ge.g. . quartzquartz  ((formform  ofof   crystallinecrystalline  silicasilica): direct ): direct injuryinjury  to to 

tissuetissue  and cell and cell membranesmembranes, , triggeringtriggering  ofof   macrophagesmacrophages  

to to releaserelease  ofof   proinflammatoryproinflammatory  and and fibrosingfibrosing  mediatorsmediators)    )      



CoalCoal  workersworkers´́  pneumoconiosispneumoconiosis  (CWP) (CWP)   

UsuallyUsually  benignbenign, minority , minority casescases  developdevelop  pulmonarypulmonary  dysfunctiondysfunction, , 
hypertensionhypertension  and and corcor  pulmonalepulmonale..  

 AsymptomaticAsymptomatic  antracosisantracosis  (no (no fibrosisfibrosis, , antracoticantracotic  pigment in pigment in pulmonarypulmonary  
lymphaticslymphatics  and and lmyphlmyph  nodesnodes))  

  

 SimpleSimple  CWP (CWP (coalcoal  maculesmacules  and and nodulesnodules););  carboncarbon--ladenladen  macrophagesmacrophages  + + 
collagencollagen  fibersfibers; ; primarilyprimarily  ar ar respiratoryrespiratory  bronchiesbronchies; ; centrilobularcentrilobular  emphysemaemphysema  

  

 ComplicatedComplicated  CWPCWP  oror  progressiveprogressive  massivemassive  fibrosisfibrosis  withwith  pulmonarypulmonary  
dysfunctiondysfunction  ((multiplemultiple  scarsscars, , densedense  collagenandcollagenand  pigment) pigment)   

  

 CaplanCaplan´́ss  syndromesyndrome: : CWP+rheumatoidCWP+rheumatoid  arthritisarthritis  

  

CoalCoal  dustdust  inhalationinhalation; ; contaminationcontamination  by by silicasilica  favorfavor  thethe  progressiveprogressive  diseasedisease.  .    

  



SilicosisSilicosis  

 Inhalation of  silicaInhalation of  silica  (in both amorphous (less active) and crystalline forms (quartz, (in both amorphous (less active) and crystalline forms (quartz, 
crystobalit, tridymite) followed by ingestion of  silica particules by macrophagescrystobalit, tridymite) followed by ingestion of  silica particules by macrophages  

  

 Silicotic nodulesSilicotic nodules  (concentric layers of  hyalinized collagen with a dense capsule, (concentric layers of  hyalinized collagen with a dense capsule, 
polarization reveals silica particules)polarization reveals silica particules)  

 Hard collageneous scarsHard collageneous scars  (central softening and cavitation due to superimposed tbc (central softening and cavitation due to superimposed tbc 
or to ischemia; sheets of  calcification  in lymph nodes)or to ischemia; sheets of  calcification  in lymph nodes)  

  

  

 Progressive clinical course, even if  the patient is no longer exposed  Progressive clinical course, even if  the patient is no longer exposed    

  

 Crystalline silica from occupational sources was suggested to be carcinogenic in Crystalline silica from occupational sources was suggested to be carcinogenic in 
humanshumans  

 Increased susceptibility to tbc in silicosis (depression of  cell mediated immunity) Increased susceptibility to tbc in silicosis (depression of  cell mediated immunity) --  
silicotuberculosissilicotuberculosis  



Asbestos Asbestos ––  related diseases related diseases   

  
 LocalizedLocalized  fibrousfibrous  plaquesplaques  oror  diffusediffuse  pleuralpleural  fibrosisfibrosis  

 PleuralPleural  effusionseffusions  

 ParenchymalParenchymal  interstitialinterstitial  fibrosisfibrosis  ((asbestosisasbestosis))  

 LungLung  carcinomacarcinoma  

 MesotheliomaMesothelioma  

 LaryngealLaryngeal  and and perhapsperhaps  extrapulmonaryextrapulmonary  neoplasmsneoplasms      

  

 BothBoth  formsforms  ofof   asbestosasbestos  ((amphibolesamphiboles  (more (more pathogenicpathogenic, 1x8 , 1x8 μμm) m) 

and and serpentinesserpentines) are ) are fibrogenicfibrogenic    

 AsbestosAsbestos  bodiesbodies: : fusiformfusiform  rodsrods  coatedcoated  withwith  anan  iron iron containingcontaining  

proteinaceousproteinaceous  materialmaterial  

  



 DrugDrug  inducedinduced  lunglung  diseasedisease    

                  ((bleomycinbleomycin, , methotrexatemethotrexate, , amiodaroneamiodarone  (anti(anti--arrhytmicarrhytmic,…),…)  

 RadiationRadiation  inducedinduced  lunglung  diseasesdiseases    

                  ((acuteacute  and and chronicchronic  radiationradiation  pneumonitispneumonitis))  

  

 GranulomatousGranulomatous  diseasesdiseases  

1.1. SarcoidosisSarcoidosis  ((noncaseatingnoncaseating  granulomasgranulomas; 90 % ; 90 % lunglung  and and hilarhilar  lymphlymph  nodesnodes  
involvementinvolvement; ; disordereddisordered  immuneimmune  regulationregulation  (cell (cell mediatedmediated  response to response to anan  
unidentifiedunidentified  agentsagents)in )in geneticallygenetically  predisposedpredisposed  individualsindividuals  (HLA(HLA--A1, HLAA1, HLA--B8, B8, 
familiarfamiliar  and and racialracial  clusteringclustering) ) exposedexposed  to to certaincertain  enviromentalenviromental  agentsagents((e.ge.g. . 
mycobacteriamycobacteria, , RickettsiaRickettsia  species, species, PropionibacteriumPropionibacterium  acnesacnes)) ))   

                      otherother  organsorgans  affectedaffected: spleen, liver, bone : spleen, liver, bone marrowmarrow, skin, , skin, eyeeye  and and associatedassociated  glandsglands, , 
salivarysalivary  glandsglands, , musclemuscle    

2.       Hypersenzitivity 2.       Hypersenzitivity pneumonitispneumonitis  ((extrinsicextrinsic  allergicallergic  bronchiolobronchiolo--  alveolitis): alveolitis): 
inhalationinhalation  ofof   organicorganic  dustsdusts  and and relatedrelated  occupationaloccupational  antigensantigens  ((sporesspores  ofof   
thermophilicthermophilic  bacteriabacteria, , fungifungi, animal , animal proteinsproteins, , bacterialbacterial  productsproducts); ); farmerfarmer´́ss  lungslungs, , 
PigeonPigeon  breederbreeder´́ss  lunglung  ((birdsbirds), air ), air conditionarconditionar  lunglung  ((thermophilicthermophilic  bacteriabacteria))  

-- InterstitialInterstitial  pneumonitispneumonitis  

-- NoncaseatingNoncaseating  granulomasgranulomas  

-- InterstitialInterstitial  fibrosisfibrosis  and and obliterativeobliterative  bronchiolitisbronchiolitis  

  

  

  



Pulmonary embolismPulmonary embolism  
 Hypercoagulable stateHypercoagulable state  

-- Primary Primary (factor V Leiden, antiphospholipid syndrome,…)(factor V Leiden, antiphospholipid syndrome,…)  

-- Secondary Secondary (obesity, surgery, oral contraceptives, pregnancy,…)(obesity, surgery, oral contraceptives, pregnancy,…)  

  

  



Pulmonary infarctionPulmonary infarction  



Pulmonary hypertensionPulmonary hypertension  

 Pulmonary blood pressure =1/8 of  systemic blood pressure  Pulmonary blood pressure =1/8 of  systemic blood pressure    

 Pulmonary hypertension, cor pulmonale   Pulmonary hypertension, cor pulmonale     

  

 Chronic obstructive and restrictive lung diseases (hypoxy + destruction of  Chronic obstructive and restrictive lung diseases (hypoxy + destruction of  
parenchyma)parenchyma)  

 Antecedent congenital or aquired heart disease (venostasis before left heart)Antecedent congenital or aquired heart disease (venostasis before left heart)  

 Recurrent thrombemboliRecurrent thrombemboli  

 Autoimmune disorders involving pulmonary vasculatureAutoimmune disorders involving pulmonary vasculature  

 Venooclusive lung disease (musculoelastic thickening of  subpleural and interlobular Venooclusive lung disease (musculoelastic thickening of  subpleural and interlobular 
septal veins)septal veins)  

 Primary idiopathic pulmonary hypertensionPrimary idiopathic pulmonary hypertension  

  

 Morphology: circular medial hypertrophy (arterioles and small arteries), subintimal Morphology: circular medial hypertrophy (arterioles and small arteries), subintimal 
fibrosis, plexogenic pulmonary arteriopathies in left to righ shunts or in primary PH (a fibrosis, plexogenic pulmonary arteriopathies in left to righ shunts or in primary PH (a 
tuft of  capillary formations, small aneurysms with thromboses, fibrinoid necroses of  tuft of  capillary formations, small aneurysms with thromboses, fibrinoid necroses of  
arterioles)  arterioles)    

  



DiffuseDiffuse  pulmonarypulmonary  haemorrhagehaemorrhage  syndromesyndrome  

 GoodpastureGoodpasture  syndrome (syndrome (autoimmuneautoimmune, , antibodiesantibodies  againstagainst  alphaalpha--3 3 
chainchain  ofof   collagencollagen  IV)IV)  

-- ProliferativeProliferative, , rapidlyrapidly  progressiveprogressive  glomerulonephritisglomerulonephritis  

-- NecrotizingNecrotizing  hemorrhagichemorrhagic  interstitialinterstitial  pneumonitispneumonitis    

  

 IdiopathicIdiopathic  pulmonarypulmonary  hemosiderosishemosiderosis  

  

 VasculitisVasculitis--associatedassociated  hemorrhagehemorrhage    

-- Hypersenzitivity Hypersenzitivity angiitisangiitis  

-- WegenerWegener  granulomatosisgranulomatosis  ((necrotizingnecrotizing  granulomasgranulomas, , vasculitisvasculitis))  

-- Lupus Lupus erythematodeserythematodes  

  

    



Pulmonary infectionsPulmonary infections  

 FactorsFactors  whichwhich  favorfavor  thethe  pneumoniapneumonia    
  

-- ChronicChronic  diseasesdiseases  

  

-- ImmunologicImmunologic  defficiencydefficiency, , immunosuppressiveimmunosuppressive  treatmenttreatment    

  

-- UnusualUnusual  virulentvirulent  infectionsinfections, , nosocomialnosocomial  infectionsinfections  

  

-- LossLoss  oror  suppressionsuppression  ofof   thethe  coughcough  reflex (reflex (neuromuscularneuromuscular  disordersdisorders, , chestchest  painpain, , drugsdrugs; ; 
couldcould  cause cause aspirationaspiration  ofof   gastricgastric  contentcontent,…),…)  

  

-- InjuryInjury  ofof   mucociliarymucociliary  apparatusapparatus  (smoking, (smoking, viralviral  diseasedisease, , geneticgenetic  disordersdisorders, , inhallationinhallation  
ofof   hot hot oror  corrosivecorrosive  gasesgases,…),…)  

  

-- PulmonaryPulmonary  congestioncongestion  and and edemaedema  

  

-- AccumulationAccumulation  ofof   secretionsecretion  ((bronchialbronchial  obstructionobstruction, , mucoviscidosismucoviscidosis,…),…)  

  

  



Pneumonia syndromesPneumonia syndromes  

 CommunityCommunity--acquired acute pneumonia acquired acute pneumonia   

(streptococcus pn., haemophilus inf., Moraxella cat., Staphylococcus a., Legionella pn., Klebsiella pn., (streptococcus pn., haemophilus inf., Moraxella cat., Staphylococcus a., Legionella pn., Klebsiella pn., 
Pseudomonas ae.,….) Pseudomonas ae.,….)   

 CommunityCommunity--acquired atypical pneumoniaacquired atypical pneumonia  

(Mycoplasma pn., Chlamydia spp., Coxiella burnetti, viruses,…)(Mycoplasma pn., Chlamydia spp., Coxiella burnetti, viruses,…)  

 Nosocomial pneumoniaNosocomial pneumonia  

(G(G--  rods (Klebsiella spp., Serratia marcescens, E. coli, Pseudomonas spp.,…))rods (Klebsiella spp., Serratia marcescens, E. coli, Pseudomonas spp.,…))  

 Aspiration pneumonia Aspiration pneumonia   

(mixture od anaerobic and aerobic flora)(mixture od anaerobic and aerobic flora)  

 Chronic pneumonia Chronic pneumonia   

(Nocardia, Actinomyces, granulomatous (mycobacterium tbc, atypical mycobacteria, Histoplasma (Nocardia, Actinomyces, granulomatous (mycobacterium tbc, atypical mycobacteria, Histoplasma 
capsulatum, Coccidioides immitis, Blastomyces dermatidis)capsulatum, Coccidioides immitis, Blastomyces dermatidis)  

 Necrotizing pneumonia and lung abscessNecrotizing pneumonia and lung abscess  

  (mixture of  aerobic and anaerobic flora, Staphylococcus a., Klebsiella pn., Streptococcus pyogenes (mixture of  aerobic and anaerobic flora, Staphylococcus a., Klebsiella pn., Streptococcus pyogenes 
and pneumoniae) and pneumoniae)   

 Pneumonia in the immunocompromised hostPneumonia in the immunocompromised host  

  (CMV, Pneumocystis c., Mycobacterium avium intracellulare, aspergillus, Candida a. and others listed (CMV, Pneumocystis c., Mycobacterium avium intracellulare, aspergillus, Candida a. and others listed 
above,…),  above,…),    

  



PneumoniaPneumonia  

 AlveolarAlveolar  inflammationinflammation  

 BronchopneumoniaBronchopneumonia  and and lobarlobar  pneumoniapneumonia  

  

  

- Patchy consolidation 

- Centred on bronchioles or bronchi 

- Purulent inflammation 

- Often in infancy or old age 

- Often secondary  

- Affects segments or whole lobe 

- 4 stages (congestion, red hepatization,  

     grey hepatization, resolution) 

- Uncommon in infancy and old age 

- Males more than females 

- 90 % due to Streptococcus pneumoniae 

- Cough and fever with sputum 

- Fibrinous inflammation 

- Healing complicated by fibrotisation/ 

     carnification of  the lungs  

Complication:  
abscess, empyema, bacteremic dissemination  



BronchopneumoniaBronchopneumonia  



Lobar pneumonia Lobar pneumonia ––  fibrinous fibrinous ––  

crupous pneumoniacrupous pneumonia  



Carnification of  the lungCarnification of  the lung    



Atypical pneumoniasAtypical pneumonias  

 InflammatoryInflammatory  changeschanges  predominantlypredominantly  

interstitiallyinterstitially  ––  withinwithin  alveolaralveolar  wallswalls  

  

 ComplicationComplication: ARDS: ARDS  

  

 ClinicallyClinically: :   
-- coughcough  couldcould  bebe  absentabsent    

-- feverfever, , headacheheadache, , musclemuscle  painpain  

-- poorpoor  findingfinding  atat  physicalphysical  examinationexamination, severe X, severe X--rayray  findingfinding  (…(…atypicalatypical…)…)  

  



AtypicalAtypical  pneumoniaspneumonias  ((usuallyusually  interstitialinterstitial) )   

 InfectiveInfective  

In nonIn non--immunosuppressedimmunosuppressed  hostshosts  

-- ViralViral  and and mycoplasmamycoplasma  pneumoniapneumonia  

-- LegionnairesLegionnaires´́diseasedisease  ((LegionellaLegionella  pneumoniaepneumoniae))  

  

 NonNon--infectiveinfective  

-- IdiopaticIdiopatic  interstitialinterstitial  pneumonitispneumonitis  and and fibrosisfibrosis  ((v.sv.s. . autoimmuneautoimmune))  

-- CryptogenicCryptogenic  organizingorganizing  pneumoniapneumonia  = = bronchiolitisbronchiolitis  obliteransobliterans  

-- AspirationAspiration  pneumoniapneumonia  ((primarilyprimarily  non non interstitialinterstitial, , oftenoften  withwith  lunglung  abscessabscess))  

-- EosinophilicEosinophilic  ((v.sv.s. . allergicallergic) and hypersensitivity ) and hypersensitivity pneumonitispneumonitis  

-- PulmonaryPulmonary  involvementinvolvement  in in collagencollagen  vascularvascular  diseasesdiseases    
((ssystemicystemic  lupus lupus erythematodeserythematodes, , rheumatoidrheumatoid  arthritis, arthritis, progressiveprogressive  systemicsystemic  sclerosissclerosis    

((sclerodermascleroderma), ), dermatomyositisdermatomyositis--polymyositispolymyositis, , mixedmixed  connectiveconnective  tissuetissue  diseasedisease))  

  

  

Alveolar walls = interstitium in 

lungs…..in interstitial inflammation 

the inflammatory infiltrate withihn 

the alveolar walls…complication of  

alveolocapillary gas exchange 

In immunosuppressed hosts 

-Pneumocytis carinii 

-Fungi (e.g. Candida albicans, Aspergillus) 

-Viruses (CMV, HSV, varicella zoster) 

  



Interstitial pneumonia Interstitial pneumonia ––  

Pneumocystis cariniiPneumocystis carinii  



AbscessAbscess  

 Aspiration of  infective materialAspiration of  infective material  

 Antecedent primary bacterial infectionAntecedent primary bacterial infection  

 Septic embolismSeptic embolism  

 NeoplasiaNeoplasia  

 Others and cryptogenic Others and cryptogenic   

  

    



Absceding bronchopneumoniaAbsceding bronchopneumonia  



TBC of  the lungsTBC of  the lungs  



Tbc lymphadenitisTbc lymphadenitis  



Tumors of  the lungTumors of  the lung  

 EpithelialEpithelial  

-- Benign (adenomas)Benign (adenomas)  

-- Malignant (carcinomasMalignant (carcinomas: squamous cell : squamous cell 

carcinoma, adenocarcinoma, small cell carcinoma, adenocarcinoma, small cell 

(neuroendocrine) carcinoma, undifferentiared (neuroendocrine) carcinoma, undifferentiared 

carcinomascarcinomas--large cell)large cell)  

 MesenchymalMesenchymal  

 OthersOthers  



Neuroendocrine carcinoma (small Neuroendocrine carcinoma (small 

cell carcinoma)cell carcinoma)  



Squamous cell carcinomaSquamous cell carcinoma  



Adenocarcinoma of  the lungsAdenocarcinoma of  the lungs  



Paraneoplastic syndromeParaneoplastic syndrome  

 Antidiuretic hormoneAntidiuretic hormone  

 Adrenocorticotropic hormoneAdrenocorticotropic hormone  

 ParathormoneParathormone  

 CalcitoninCalcitonin  

 GonadotropinsGonadotropins  

 Serotonin and bradykininSerotonin and bradykinin  

  

 Neuroendocrine neoplasias (carcinoids and small cell Neuroendocrine neoplasias (carcinoids and small cell 
carcinomas)carcinomas)  

  



Complications of  lung cancerComplications of  lung cancer  


