
DDiagnosticiagnostic radiologyradiology ofof
thethe chestchest

20072007--2008. 22008. 2ndnd semestersemester
Semmelweis Semmelweis UniversityUniversity

DepartmentDepartment ofof DiagnosticDiagnostic RadiologyRadiology andand OncotherapyOncotherapy
Erika MErika Máártonrton, , Regina MRegina Méészszáárosros, Kinga , Kinga KarlingerKarlinger



The The structurestructure ofof thethe lungslungs

ChestwallChestwall
PleuraPleura
MediastinumMediastinum
LungsLungs
–– bronchusbronchus systemsystem
–– branchesbranches ofof thethe

pulmonalpulmonal arteryartery
–– llungung structurestructure

((interstitiuminterstitium))
The The bloodblood supplysupply
ofof thethe lungslungs



DiagnosticalDiagnostical modalitiesmodalities
InIn situsitu XX--rayray
PP--A, AA, A--P, P, lyinglying positionposition, , FrimannFrimann--DahlDahl methodmethod
timetime forfor elongedelonged analysisanalysis, , storablestorable, , searchablesearchable ((legallegal conscons.).)

FluoroscopyFluoroscopy, , mmotionalotional XX--rayray
motionmotion ofof thethe diaphragmadiaphragma--, , mediastinummediastinum ((HolczknechtHolczknecht--JacobsonJacobson signsign),),
pulsationpulsation ofof thethe hilushilus, , localisationlocalisation ofof castedcasted shadesshades oror pathologicalpathological signssigns

CT CT ––spiralspiral CT, MSCT, HRCTCT, MSCT, HRCT
axialaxial slicesslices ((withwith oror w/ow/o contrastcontrast materialmaterial), volumen ), volumen datadata--samplingsampling, , 
postpost--processingprocessing methodsmethods

MRMR -- chestwallchestwall, , mediastinummediastinum, , heartheart, major , major arteriesarteries

RadioisotopeRadioisotope examinationexamination: : ventillationventillation, , perfusionperfusion

UltrasoundUltrasound: : pleuralpleural fluidsfluids



CT scan (axial slice)

Csillag, Anatomy of the Living Human, Könemann 1999



MR MR imagingimaging



PETPET--CTCT



TerminologyTerminology forfor describingdescribing XX--rayray ofof
thethe lungslungs

1. 1. thethe typicaltypical discrepanciesdiscrepancies ofof thethe hilahila calibercaliber
dilateddilated, , --thickthick hilahila vesselsvessels
slenderslender, , hypoplastichypoplastic hilahila vesselsvessels
centroperiferialcentroperiferial calibercaliber discrepancydiscrepancy
apicobasalapicobasal calibercaliber discrepancydiscrepancy
asymmetryasymmetry ofof thethe hilahila

2. 2. vascularvascular variancesvariances
hypervascularisationhypervascularisation
hypovascularisationhypovascularisation ((possiblypossibly markedmarked))
avascularisedavascularised regionsregions



TerminologyTerminology forfor describingdescribing XX--rayray
ofof thethe lungslungs

3.3.„„parenchymalparenchymal”” ((interstitialinterstitial) ) linearlinear shadesshades
diffusediffuse oror markedmarked webweb--likelike imageimage
pinstripepinstripe andand atelectaticatelectatic streaksstreaks

4. 4. patchypatchy opacitiesopacities
multiplex multiplex smallsmall patchespatches ((diffusediffuse))
irregularirregular andand regularregular shapedshaped patchypatchy opacitiesopacities
blurblur

5. 5. cavernouscavernous shadesshades
6. 6. transparentialtransparential shadesshades

less less transparenttransparent
more more tansparenttansparent



XX--rayray reportreport
PatientPatient’’ss XX--rayray historyhistory
DynamicDynamic observationobservation ((longitudinallongitudinal sectionsection))
XX--rayray reportreport ((consiliumconsilium))
The The detaileddetailed andand accurateaccurate descriptiondescription ofof thethe imageimage
–– Is Is therethere anythinganything pathologicalpathological??
–– IfIf yesyes, , thenthen whatwhat areare thethe attributesattributes? ? 

localisationlocalisation, , sizesize, , typetype, , structurestructure, , thethe relationrelation
toto thethe surrondingsurronding tissuetissue, , multiplicitymultiplicity, , etcetc..

-- OppinionOppinion ((definitedefinite answeranswer oror presencepresence ofof
alternativesalternatives, , oror cannotcannot be be statedstated withwith thethe currentcurrent
examinationexamination -- suggestionsuggestion ofof otherother imagingimaging modalitiesmodalities))

-- WhichWhich reportreport is is betterbetter??
The The reportreport ofof anan experiencedexperienced radiologistradiologist andand thethe
reportreport ofof a a radiologistradiologist, , whowho’’ss familiarfamiliar withwith thethe casecase
((signssigns, , symptomssymptoms andand patientpatient historyhistory)!)!



airair
tissue+fluidtissue+fluid

=  transparency



EverybodyEverybody must must recogniserecognise::

pneumothoraxpneumothorax
pleuralpleural fluidfluid
pneumopneumo--hydrothoraxhydrothorax
atelectasisatelectasis
chestchest traumatrauma
cardiocardio--respiratoricrespiratoric statusesstatuses ((stasisstasis ofof bloodflowbloodflow, , 
pulmonarypulmonary oedemaoedema))
pneumoniapneumonia
lunglung cancercancer
postoperatepostoperate monitoringmonitoring



PneumothoraxPneumothorax

StripeStripe--shadeshade withoutwithout outlinesoutlines betweenbetween thethe
chestwallchestwall andand thethe collapsedcollapsed lunglung’’ss visceralvisceral
pleurapleura..
IfIf thethe presencepresence ofof pneumothoraxpneumothorax is is suspectedsuspected, , 
thethe image must be image must be takentaken duringduring expirationexpiration!!
A A skinskin fold fold ofof a a lyinglying, , thinthin patientpatient cancan havehave
similarsimilar apperanceapperance!!
InIn casecase ofof a a tensiontension ptxptx,, thethe midlinemidline is is 
dislocateddislocated towardstowards thethe oppositeopposite sideside –– needsneeds
urgenturgent therapytherapy..
InIn casecase ofof a a hydrohydro--ptxptx, , thethe presencepresence ofof airair--fluidfluid
levellevel is is pathognomicpathognomic!!



PTX PTX pneumothoraxpneumothorax, , lunglung collapsecollapse



PleuralPleural fluidfluid

The The amountamount is is variablevariable: : fromfrom thethe shadeshade whichwhich
coverscovers thethe sinus sinus toto thethe completecomplete obscurationobscuration ofof
thethe lungslungs –– thesethese areare thethe typicaltypical apperancesapperances. . 
LargeLarge amountamount ofof pleuralpleural fluid fluid willwill dislocatedislocate thethe
midlinemidline..
ItsIts localisationlocalisation mightmight be be subpulmonalsubpulmonal
((needsneeds a a FrimannFrimann--DahlDahl snapshotsnapshot toto proveprove))
IfIf pleuralpleural adhesionsadhesions areare presentpresent, , thethe
encapsulatedencapsulated fluidsfluids, , andand thethe markedmarked fluid fluid 
gatheringsgatherings inin thethe smallsmall fissurefissure mightmight imitateimitate
pneumoniapneumonia onon a a pp--aa image.image.



HydroHydro--thoraxthorax



HydroHydro--thoraxthorax



PneumoPneumo--hydrothoraxhydrothorax



AtelectasisAtelectasis

The The deaerationdeaeration ofof thethe lunglung--tissuetissue, , andand thethe
consequentialconsequential patchypatchy opacitiesopacities inin thethe airair--filledfilled
surrondingssurrondings ofof thethe lunglung..
The The decreasedecrease oror completecomplete disapperancedisapperance ofof
thethe alveolaralveolar airair, , becausebecause ofof thethe losinglosing ofof
connectionconnection withwith thethe outerouter airspaceairspace, , andand thethe
absorptionabsorption ofof thethe airair insideinside thethe alveolialveoli, , andand thethe
consequentialconsequential collapsecollapse ofof thethe healthyhealthy, , elasticelastic
lunglung--tissuetissue..
DifferentialDifferential diagnosisdiagnosis: : pneumoniapneumonia



AtelectasisAtelectasis



atelectasisatelectasis -- pullspulls pleuralpleural fluid fluid -- pushespushes



PulmonaryPulmonary stasisstasis ofof bloodflow/oedemabloodflow/oedema

The The lymphvesselslymphvessels cannotcannot transporttransport thethe increasedincreased
amountamount ofof fluid, fluid, whichwhich filtersfilters fromfrom thethe capillarycapillary
intointo thethe interstitiuminterstitium. . 
The The causescauses ofof increaseincrease inin extravascularextravascular fluid:fluid:

IncreasedIncreased hydrostatichydrostatic pressurepressure,                      ,                      
IncreasedIncreased permeabilitypermeability ofof thethe capillarscapillars,          ,          
OverloadOverload,                                                  ,                                                  
OcclusionOcclusion ofof thethe pulmonarypulmonary veinvein.,                .,                
PulmonaryPulmonary embolisationembolisation,                             ,                             
DecreasedDecreased osmoticosmotic pressurepressure,                    ,                    
TransfusionTransfusion reactionreaction,                                 ,                                 
DecreasedDecreased levellevel ofof plasmaplasma proteinsproteins,                   ,                   
ARDSARDS



PulmonaryPulmonary stasisstasis ofof bloodflowbloodflow



PneumoniaPneumonia
AppearsAppears asas a a patchypatchy opacityopacity onon XX--rayray
imagesimages,, inin variovariouuss formsforms andand extensionsextensions..

UsuallyUsually itit’’ss notnot specificspecific forfor thethe causativecausative agentagent

MightMight havehave a a similarsimilar apperanceapperance: : lunglung infarctioninfarction, , 
tumotumouurr, , tuberculosistuberculosis, , pulmonarypulmonary oedemaoedema..

The The clinicalclinical apperanceapperance andand thethe dynamicdynamic
imagingimaging helpshelps withwith thethe diagnosisdiagnosis..

The The XX--rayray image is image is „„inin latencylatency””





atelectasisatelectasis -- pneumoniapneumonia
differentialdifferential

RespectsRespects anatomicalanatomical
bordersborders..
The The affectedaffected part part ofof thethe
lunglung becomesbecomes smallersmaller..
DislocatesDislocates thethe normalnormal
outlinesoutlines ofof thethe fissuresfissures
andand thethe surrondingsurronding
healthyhealthy lungzoneslungzones..
HolHolzzknechtknecht--signsign: : pospos..
HomogenousHomogenous shadeshade

RarelyRarely lobarlobar, , andand doesndoesn’’tt
havehave a a segmentedsegmented
localisationlocalisation
The The sizesize ofof thethe affectedaffected
part part ofof thethe lunglung doesndoesn’’tt
changechange..
DoesnDoesn’’tt dislocatedislocate fissuresfissures
oror surrondingssurrondings..
HolHolzzknechtknecht--signsign: : negatnegat..
RarelyRarely homogenoushomogenous
((especiallyespecially thethe bordersborders))



BronchusBronchus carcinomacarcinoma

HistologyHistology::
squamoussquamous cellcell carcinomacarcinoma ((centralcentral localisationlocalisation))
AdenocellAdenocell carcinomacarcinoma ((peripherialperipherial))
AnaplasticAnaplastic, , larglarg cellcell carcinomacarcinoma
SmallSmall cellcell carcinomacarcinoma

XX--rayray symptomssymptoms::
–– thethe tumor tumor itselfitself and/orand/or
–– symptomssymptoms causedcaused byby bronchostenosisbronchostenosis
–– metastasismetastasis



BronchusBronchus carcinomacarcinoma



PancoastPancoast tumortumor

ItIt’’ss a a bronchusbronchus cccc.. inin
thethe apexapex ofof thethe
lunglung, , whichwhich spreadsspreads
ontoonto thethe chestwallchestwall. . 

SymptomsSymptoms areare: : shouldershoulder painpain, , 
HornerHorner triastrias, , paralysisparalysis ofof thethe
samesame sideside. . ItIt cancan causecause thethe
destructiondestruction ofof thethe vertebraevertebrae
andand thethe posteriorposterior archesarches ofof thethe
II--II II costaecostae..



BronchusBronchus carcinomacarcinoma
centralcentral loactionloaction

LocalizationLocalization: : inin thethe wallwall ofof oneone ofof thethe majormajor--, , oror
lobarlobar bronchibronchi, , spreadingspreading towardstowards thethe lumen.lumen.
SymptomsSymptoms: : inin thethe beginningbeginning thethe symptomssymptoms ofof
bronchostenosisbronchostenosis dominatedominate: : retentiveretentive
pneumoniaspneumonias, , obstructivobstructiv emphysemaemphysema, , 
incompleteincomplete atelectasisatelectasis, , whichwhich cancan be be 
complicatedcomplicated byby inflammationinflammation..
AfterAfter thethe extrabronchialextrabronchial breakthroughbreakthrough
unilateralunilateral wideningwidening ofof thethe hilushilus ((itsits shadeshade
becomesbecomes homogenoushomogenous), ), withwith irregularirregular outlineoutline, , 
spreadingspreading towardstowards itsits environmentenvironment withwith broombroom
likelike spursspurs..



Multiplex Multiplex metastasismetastasis inin thethe lungslungs



IzotopeIzotope examinationexamination ofof a a suspectedsuspected
pulmonarypulmonary embolisationembolisation

VentillationVentillation lunglung--scintigramscintigram perfusionperfusion lunglung--scintigramscintigram

„„mismatchmismatch effecteffect””



PostoperativePostoperative monitoringmonitoring

LocationLocation ofof thethe centralcentral venousvenous canulecanule ((possiblepossible
complicationcomplication: : ptxptx?)?)

LocationLocation ofof thethe endotrachealendotracheal tubetube ((thethe endend ofof thethe
tubetube shouldshould be 3be 3--4 4 cmscms beforebefore thethe bifurcationbifurcation))

AtelectasisAtelectasis: : hypoventillationhypoventillation and/orand/or retentionretention ofof thethe
mucusmucus
XX--rayray image: image: homogenoushomogenous shadeshade ofof thethe deflateddeflated
segmentsegment oror lobuslobus. Rapid . Rapid regressionregression oror
progressionprogression bothboth possiblepossible..

AspirationAspiration pneumoniapneumonia (more (more commcommoonn onon thethe rightright
sideside))



PulmonaryPulmonary oedemaoedema becausebecause ofof thethe increasedincreased capillarcapillar
permeabilitypermeability ((possiblepossible causescauses: : heartheart failurefailure, , overloadoverload, , 
fluid fluid restrainrestrain, , sepsissepsis, , shockshock……))

PulmonaryPulmonary embolisationembolisation

PneumoniaPneumonia ((possiblepossible causescauses: : infectioninfection, , oror asas a a 
complicationcomplication ofof aspirationaspiration oror atelectasisatelectasis))

ARDSARDS ((lunglung inin shockshock))
PossiblePossible causescauses: major : major surgerysurgery, , infectousinfectous complicationcomplication ofof
graveousgraveous pancreatitispancreatitis, , aspirationaspiration, , contusioncontusion, , fatfat--
embolismembolism, DIC., DIC.

RTG image: RTG image: negativenegative inin thethe beginningbeginning
moderatemoderate interstitialinterstitial oedemaoedema rapid rapid onsetonset ofof
extensiveextensive pulmonarypulmonary oedemaoedema maymay developdevelop..

PleuralPleural fluid (fluid (ultrasoundultrasound!)!)



AnatomyAnatomy ofof thethe chestchest -- mediastinummediastinum



Aorta Aorta -- aneurysmaneurysm

Chest x-ray (p-a and lat): at the descending part of the thoracic aorta, distal from
the isthmus a major saccular dilation can be seen (arrow). 
DSA examination: the contrast material fills up the cavum of the aneruysm, which
connects to the aorta only through a narrow hole (arrow). 
CT scan: axial slices with contrast – a haematoma can be seen next to the
anerysm sac, on the posterior thoracic wall.  



MassMass inin thethe upperupper mediastinummediastinum –– strumastruma

Swallowing test: a shade with calcareous outline (arrows) can be seen on the p-a
images, at the level of the thoracic entrance, left to the mideline. This mass
dislocates and comprimates the oesophagus ( struma nodosa). 



CT scan: native, axial slices from the middle of the mediastinum -
On the brink of the right side of the mediastinum an enlarged lymph node can be seen.
The rugged line shows the planned direction of the biopsy, then the needle can be
seen in the node. 

MassesMasses atat thethe hilushilus



ChangesChanges inin thethe pleuralpleural spacespace

PleuralPleural fluid fluid 

1.1. TransudateTransudate –– heartheart--, , andand chronicchronic kidneykidney failurefailure, , 
hypoproteinaemiehypoproteinaemie, , overloadoverload..

2.2. ExudateExudate –– tbc tbc andand otherother infectionsinfections, , subphrenicalsubphrenical
abscessabscess, , lunglung cancercancer, SLE, RA., SLE, RA.

3.3. HaemothoraxHaemothorax (HTX)(HTX) –– chestchest trauma, trauma, 
haematologicalhaematological diseasesdiseases

4.4. HaemorrhagicHaemorrhagic pleuralpleural fluidfluid –– pulmonarypulmonary
embolisationembolisation, , lunglung cancercancer. . 



PleuralPleural fluidfluid



tuberculoma

Active TBC



Miliary tbc – HRCT 
micronoduls, „tree
in bud” sign



PulmonaryPulmonary abscessabscess

(http://www.szote.u-szeged.hu/radio/mellk1/mellk7a.htm)

„basket” sign

http://www.szote.u-szeged.hu/radio/mellk1/mellk7a.htm


The The causescauses ofof thethe closureclosure ofof a a bronchusbronchus

ForeignForeign bodybody
BronchusBronchus cccc..
BenignBenign intrabronchialintrabronchial tumortumor
Mucopurulent-plug
MissedMissed intubationintubation
StrictureStricture afterafter anan infectioninfection
OuterOuter compressioncompression (tumor, (tumor, lymphlymph nodenode))



AspergillomaAspergilloma



DegenerativeDegenerative lunglung diseasesdiseases

–– emphysemaemphysema

–– fibrosisfibrosis

–– bronchiectasisbronchiectasis

–– pneumoconiosipneumoconiosiss



EmphysemaEmphysema



BronchiectasisBronchiectasis
typestypes: : cysticcystic

cylindriccylindric
varicovaricouuss

XX--rayray image: image: summationsummation ofof smallsmall, , ringring--likelike
shadesshades

HRCT: HRCT: „„ssignetignet--ringring”” signsign (a (a smallsmall arteryartery--branchbranch
nextnext toto a a widewide bronchusbronchus))



BronchiectasisBronchiectasis –– „„ssignetignet--ringring”” signsign

http://radiology.rsnajnls.org/content/vol212/issue1/images/large/r99jl20g1x.jpeg


LungLung--fibrosisfibrosis

The The infiltrationinfiltration ofof thethe interstitiuminterstitium ofof thethe
lunglung byby tumor, tumor, oedemaoedema, , oror fibrosisfibrosis..

-- manifestsmanifests inin anan irregularirregular, , roughrough\\smoothsmooth
linearlinear--shadeshade networknetwork..
AccruedAccrued fibrofibro--reticularreticular outlineoutline, , whichwhich notnot
onlyonly coverscovers thethe normalnormal structurestructure ofof thethe lunglung, , 
butbut deformsdeforms itit asas wellwell. . 

InIn severesevere fibrosisfibrosis „„honeycombhoneycomb”” –– lunglung cancan
developdevelop..



Major Major destructiondestruction ofof pulmonarypulmonary parenchymaparenchyma

(http://www.szote.u-szeged.hu/radio/mellk1/mellk7a.htm)

http://www.szote.u-szeged.hu/radio/mellk1/mellk7a.htm


AcuteAcute interstitialinterstitial pneumonitispneumonitis/ / inhalationinhalation ofof dustdust



SarcoidosisSarcoidosis

ItIt’’ss a a diffusediffuse, , nonnon--ccaseousaseous granulomatosisgranulomatosis ofof
unknownunknown originorigin..

XX--rayray image: image: enlargementenlargement ofof thethe
mediastinalmediastinal andand hilarhilar lymphlymph nodesnodes onon bothboth
sidessides + + parenchymalparenchymal, , blurryblurry plexusplexus shadesshades
(1(1--3 mm 3 mm inin thethe beginningbeginning, , upup toto eveneven 11--3 3 
cm)cm)



SarcoidosisSarcoidosis



SarcoidosisSarcoidosis-- HRCTHRCT



Message

Lung /chest anatomy
Phyisology /pathophysiology of respiration and
circulation
Investigating methods for pulmonary diseases
The basic radiomorphology of the lung and lung
disorders
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