MAcvupitikn cuAAoyn
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The lungs sit in the chest, inside the ribcage, They are covered with a thin
membrane called the "pleura.” The windpipe {or trachea) branches into two
smaller airways called the left and right "bronchus." The space between the

lungs is called the "mediastinum." Lymph nodes are located within and around
the lungs and mediastinum.
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PLEURAL EFFUSION

Pleural Effusion m Pleural effusion is the
- buildup of fluid in the
intrapleural space.

= Types:
* Transudate
= Fxudate

= Fluids:
! = Serous fluid
& " Blood
= Chyle
= Pus

N Plaural
spaCE




Tt elvail MAEUPLTIK CUAAOYN

e Mua ma@oAoyikn GuAAoyrn uypou GToV
UTTE{WKOTLKO XWPO, AOYW UTTEPTIAPOYWYNC N
HELWHEVNC TOPOXETEVONG

e AmnoteAel Tnv o cuyxvn adoAoyikn
ekONAwon tov umtelwKoTa ME altloAoyia mov
TLOLKLAAEL AITO KOPOLOTIVEUMOVLKEC VOGOUC WG
cuotnpatika ¢Asypovwdn voonpota Ko
KOKONOELEC



Avortouia

O UNe{WKOTLKOG XWPOC OPLIETAL OTIO TO TOLXWOTIKO KAl TO
OTAQXVLKO TETAAO TOU UTE(WKOTAL

Aplotepn Kat g€l umelwKoTIKN KotAdtTnTta Staywpifovral ano to
HECOOWPAKLO

O TOLXWHOTIKOC UNTE{WKOTAC ETILKAAUTITEL TNV ECWTEPLKA
enupaveLla Tov Owpaka cUpNEPLAABaAVOUEVOU TOU
HECOOwpaKiov, Tou dtadpayuatog Kot TwvV IMAEVPWV
O onAaxVviko¢ urtelwkotac NePLBAAAEL OAEC TLC EMLPAVELEG TOU
NVEUMOVAL KOlL TOL TIVEUOVLKA AoBaia TuRpata
O UNe{WKOTLKOG XWPOC ETILKOUPEL TLC OLVOLTIVEUOTLKECG KI(VAOELC UE
U0 Tpomou¢
— Me tn dnpovpyia kevou dratnpei ta Suo METAAA TOU UNTE{WKOTOL OE
enadn
— H uélfpr'] ooOTNTA MAEUPLTIKOU UYPOoU IOV Ta SLaxwpeilel LELWVEL TLG
TPLBEC



Pathways of pleural liquid turnover
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schematic representation of the pathways of normal pleural liquid
turnover. Fleural liquid appears to originate from the systemic
vessels of both the parietal and visceral pleural membranes
(dashed arrows), The parietal vessels (intercostal microvessels)
are thought to be of primary importance because they are closer
to the pleural space and hawve a higher filtration pressure than the
bronchial microvessels of the visceral pleura. Fleural liquid is initially
partially reabsorbed by the microvessels; the remaining fluid exits
the pleural space via the lymphatic stomata in the parietal pleura

(solid arrow),



@uololoyia kat maboducloloyia

O dpucLoAoyLKOC UITEIWKOTLKOC XWPOC TIEPLEXEL TLEPLITOV 1
mL uypou nov mtpokUTteL ano (1) tnv e€lcopponnon Twv
UOPOOTATIKWY KOL OYKWTLKWV TILECEWV HETAEY TWV
OLYYELWV TOU OTTAOXVLKOU KOl TOLYWHOTLKOU TTETAAOU Kot
(2) TNV ekteETOEVN ALK amoppon VYPWV

KaBe mAeupitikil cuAAoyrn MPOKUTMTEL Otav dratapayOel
KOQTTOLO QIO TA MPONYOUMEVO OKEAN

O mAcupLtIKEG OUAAOYEC UtopEil va Snpoupynbouv ca
OUVETELOL TTVEUMOVLKWV 1 EEWTTVEULOVIKWV VOO LATWV
Kol Sratapaywyv Kot Suvatov va eivat oEELEC N XPOVLEC

Ta o cuyva aitia petafl evog HaKPoU KAataAoyou eivol
n cupdopNTIKA KAPSLAKN AVERAPKELQ, N IIVEVHOVLA, N
KakonOeila Kot N IVEVHOVIKY ERBOAN



Pathways of pleural fluid accumulation in pleurisy
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Schematic representation of the pathways of pleural liguid
accumulation in pleurisy, Direct involvement of pleural membranes
by dizsease increases the formation of ligquid from the intercostal
and bronchial arteries (solid arrows) and interferes with parietal
pleural lymphatic fluid removal (dashed open arrow),

i LiploLate



MnXOVLGLOL TTOU UTTOPEL VOL EVEXOVTOL
otn dnuiovpyila mAevptikic cUAAoOyNG

Awatapaxn dtamepatotntag Twv UNEIWKOTIKWY HEUBPpAvVWVY
(bAeypovn, kakonOeLa, mvevpovikn ELBOAR)

Meiwon oykwTtiknG tieong (vmaABouvpwatpia, Kippwaon)
Auénpévn datpyoeldikn dranepatotnta (tpavua, KakonoeLa,
dAeypovn, Aolpwén maykpeatitida)

Auénuevn tptxostﬁum vdpooTATIKA TtiEoN OTN cuotnp.aukn n/Kau
nvsuuovu«] KukAodopia (cupdopnTK KAPSLOKA OVENAPKELQ,
oUVOpoOo avw KoiAnc PAEBac)

Meiwon tng Aepdikng anoppone (anodppaén tov Bwpakikov
TIOPOU Ao TPV 1] VEOTTAQoLO)

Metakivnon vypoU SLapécou Tou SLadpayHATOC LECW TWV
Aepdayyeiwv n dopkwv dratapaxwv (Kippwon, meptrtovaiki
dwaAuon)

Kivnon uypou armno nMveUOVIKOG oldnpa mPo¢g Tov OIMAQXVLKO
unelwKota



ATAnN aktwoypadia Bwpakoc

e JUuMovyeEcC > 175 mL ouvnBwc amelkoviloviol we e€alewdn
NG MAEUPOUTIE(WKOTIKNC YWVLAC KaTA TNV opBia
omtoBomnpooBia AnYn

e JTLC UTtTLeC ANYPELS N cuAAoyn uypoU arelkovileTal WG
OUOTLUN av&énon TNE MUKVOTNTOC TOU TIVEU LLOVLKOU
NOPEYXUUOTOC CUOTOLXWG

e H mAayla katakekAlpevn AnPn pmopet va eivol o
gvaloOntn otnv avadelen UIKPWV TIAEUPLTLKWY CUAAOYWV

— H napovoia ermumedou poptupd eAeUOEPO TTAEUPLTIKO LYPO Kol
OV TO TIAXOC €lval TNC TAéewC Tou 1 n moootnTa uTtoAoyiletal o€
> twv 200 mL (mpoouwtny og napakevinon ot BeAovnc)

— H amovoia avadelenc emumedou HopTUPA EYKUOTWUEVO LYPO N
gupnua AAANG attloAoylog



MAcupttikn ZuAdoyn deéla ota mAaiola
KakonBeLac nvevupova




MeTpla TTAEUPLTLIK CUAAOYN apLOTEPQL




ApLotepn mAoyia KOTAKEKALULEVN ATTAN
aktwvoypadia Owpaka:
eAeVOEPO TTAEVUPLTLKO LYPO




YopornvevpoBwpakac de€la e tomobETnon
ocwAnNva mapoxeTeLONC Bwpaoka

-




Ektetapevn AeupLtikn cuAAoyn OgéLa pe
apLOTEPN T[OLpEKTOT[lGr] TOU necoBwpakiou

D7 11:34:20 5:5001 I




O 0Loc aoBevnc peta tomoBeTNoN cwWANva
NOPOXETEVONC:
nopatnpeital Lelwon TNC ApLOTEPNC TMAPEKTOTILONG TOU
pecoBbwpakiou

-




Upright chest radiograph shows bilateral pleural
effusions and loss of bilateral costophrenic angles
(meniscus sign)

anteroposterior view lateral view




Posteroanterior, upright chest radiograph shows
isolated, left-sided pleural effusion and loss of left,
lateral costophrenic angle




Normal pleural fluid

Normal pleural fluid has the following characteristics:

Clear ultrafiltrate of plasma that originates from the
parietal pleura

A pH of 7.60-7.64
Protein content of less than 2% (1-2 g/dL)

Fewer than 1000 white blood cells (WBCs) per cubic
millimeter

Glucose content similar to that of plasma
Lactate dehydrogenase (LDH) less than 50% of plasma




MopakEvinon MAEVUPLTIKNAG GUAAOYNG

ZUVLOTATOL OE VEEG KL VEEAYNTECG MAEUPLTLKEC GUAAOYEC

Napatipnon cuviotatol eni tpogavouc attiov (mpodnAn cupdopntiki
KoPSLOKN AVEMAPKELQ, LOYEVAC MVEVLOViA, TpOoodaTn
Bwpakoxelpoupykn  KotAlakn eNEpPaocn)

Endovwe muwdec mMAEUPLTIKO UYPO UNTOSELKVUEL EUITUNMA

Avcoopn nopakévinon unodnAst avagpoflo epnunpa

FraAaKkTwoEC n)\sumeo uvpo uno&n)\wvsl xu)\oewpou«x arno anodppain
ToU OwpaKLKoU TOPoU Ao GyKo 1 TPaUa | XELPOUPYLKH TPOCTEAOCN

Endavwe oupoppavtko UYPO MMOpPEL va PoKUYPEL ouVENELQ
tpauuattcuou, N Gwpakoxstpoupvtknq enéppaonc, ota mAaiolo
kotkonOeLag, N EkBeonC o apiavto
— Anouteito HETPNON ALLOTOKPLTN: OTAV O ALUOTOKPLTNG TOU TTAEUPLTLKOU
uypouL &emepva to 50% Tou alLpatoKpitn Tou alipatog tifetal n Stdyvwon tou

ollpoOwpaka Kat aratteitot n tonodEtnon cwAnva OwWPAKIKAC
TLOLPOXETEVUONG



Awdpwpa n E¢épwpa?
Ta kprtipla tov Light Oswpouvtal ta o adoniota

‘Eva mAeupLtIKO uypo Bewpeitat e€idpwpa otov
nAnpeoUTolL OIoLAdNMOTE AMO TLC MOPOKATW CUVONKEC
(amatteitan tavtoxpovn HETPnon npwteivnc kat LDH
opoU Kol TAEVPLTLKOU uypoU)

A\oyoc mMpwTEivNG MAEVPLTLKOU VYPOU TIPOC MPWTELVN
opou >0,5

Noyoc LDH mAgupitikov uypou mpoc MPWwTIEiLv opou
>0,6

LDH nAsupttikol vypoU peyaAltepn ano ta 2/3 twv
ovw PucloAoylkwv opiwv TNE TLHNAG TG LDH opou

Ta kputnpLa tou Light (0mwc kot ta evaAAaKTLKA)
Katavepouv ecpaipeva 20-25% twv SUOPWHATWY WC
e&lbpwpata, KUplwe og aoBeVELC pE XpOVLA XpPNON
SloupnNTIKWV



ZUMITANPWHATLKOL KOVOVEC YLOL TO SLaXWPLOUO
dudpwpartoc ano éidpwpa

Two-test rule
e Pleural fluid cholesterol greater than 45 mg/dL

e  Pleural fluid LDH greater than 0.45 times the upper limit of the laboratory's normal
serum LDH

Three-test rule

e Pleural fluid protein greater than 2.9 g/dL (29 g/L)

e Pleural fluid cholesterol greater than cholesterol 45 mg/dL (1.165 mmol/L)

e Pleural fluid LDH greater than 0.45 times the upper limit of the laboratory's normal
serum LDH

2e aoBeveic pe xpovia AnYn dovpntikwv
*lowg rLo afLOMLoTOC 0 UTLOAOYLOMOG MPWTELVNG 0poU HEiOV MPWTEIVN TAEUPLTIKOU
vypou <3,1 g/dL o€ autoU¢ Touc aoOeveig
*Entiong a€lomiotog o Adyog aABoupivnc opol npacg aABoupiivn MAEUPLTLKOU LypOU
<1,2 g/dL
YynAa eninedo NT-proBNP (aipo kot TTAEUPLTLKO UYPO) CUVNYOPEL UTTEP KAPSLOKAG
OLVETTLOLPKELOLG



Pleural Fluid LDH and Glucose

Pleural fluid LDH

Pleural fluid LDH levels greater than 1000 |U/L suggest empyema,
malignant effusion, rheumatoid effusion, or pleural paragonimiasis.
Pleural fluid LDH levels are also increased in effusions from
Pneumocystis jiroveci (formerly, P carinii) pneumonia; the diagnosis
is suggested by a pleural fluid/serum LDH ratio of greater than 1,
with a pleural fluid/serum protein ratio of less than 0.5.

Pleural fluid glucose

A low pleural glucose concentration (30-50 mg/dL) suggests
malignant effusion, tuberculous pleuritis, esophageal rupture, or
lupus pleuritis.

A very low pleural glucose concentration (ie, < 30 mg/dL) further
restricts diagnostic possibilities, to rheumatoid pleurisy or
empyema.



Pleural Fluid pH

e Pleural fluid pH is highly correlated with pleural fluid
glucose levels. A pleural fluid pH of less than 7.30 with a
normal arterial blood pH level is caused by the same
diagnoses as listed above for low pleural fluid glucose.

 For parapneumonic effusions, a low pleural fluid pH level is
more predictive of complicated effusions (that require
drainage) compared to the low pleural fluid glucose level.

e In such cases, a pleural fluid pH of less than 7.1-7.2
indicates the need for urgent drainage of the effusion,
while a pleural fluid pH of more than 7.3 suggests that the
effusion may be managed with systemic antibiotics alone.



Pleural Fluid Cell Count Differential

Pleural fluid lymphocytosis, with lymphocyte values
greater than 85% of the total nucleated cells, suggests
TB, lymphoma, sarcoidosis, chronic rheumatoid
pleurisy, yellow nail syndrome, or chylothorax.

Pleural lymphocyte values of 50-70% of the nucleated
cells suggest malignancy.

Mesothelial cells are found in variable numbers in most
effusions, but their presence at greater than 5% of
total nucleated cells makes a diagnosis of TB less likely.

Markedly increased numbers of mesothelial cells,
especially in bloody or eosinophilic effusions, suggests
pulmonary embolism as the cause of effusion



Pleural fluid eosinophilia

Pleural fluid eosinophilia (PFE), with eosinophil values greater than
10% of nucleated cells, is seen in approximately 10% of pleural
effusions and is not correlated with peripheral blood eosinophilia.
PFE is most often caused by air or blood in the pleural space. Blood
in the pleural space causing PFE may be the result of pulmonary
embolism with infarction or benign asbestos pleural effusion. PFE
may be associated with other nonmalignant diseases, including
parasitic disease (especially paragonimiasis), fungal infection
(coccidioidomycosis, cryptococcosis, histoplasmosis), and a variety
of medications.

The presence of PFE does not exclude a malignant effusion,
especially in patient populations with a high prevalence of
malignancy. The presence of PFE makes tuberculous pleurisy
unlikely and also makes the progression of a parapneumonic
effusion to an empyema unlikely.



Pleural Fluid Culture and Cytology

H kaAALEpyELA TOU n}\euthLKou vypoU eival BTk oto 60% TwWV
TEPUTTWOE WV Aomw&nq Kol €TtL avaepoPfiou aboyovou o akopn
ULKPOTEPO TTOCOOTO

H evawoBnoia avéavetal otav epPoiiacOdet anevbeioc oe PpLaAeg
OLLLOKAAALEPYELOLC

H mapouoia atpatnpng mMAEUPLTIKAC cUAAOYNRE UTTOSELKVUEL KaKONBELa
H kuttapoloyikn e€€taon £xel 60-90% svaocOnoia avaloya pe to €id0og
NG veomAaolag Kal TNV €ktacn tng obnong tou unelwkota. 2To
neocoOnAilwpa eival 58%

H svaoBnoia tng KutTtapoAoyLknC e€€Taonc dev e€aptaTal Ao ToV OYKO
Tou amootaAevtocg delypatoc-6ev ouviotatia va Eemepva ta 50-60 mL yla
direct cytospin analysis 1 ta 150 mL mpokelpEvou yla cytospin kat cell
block preparations

OL ptwtikot deiktec eival evdeiktikol KopKLvou (L6lwc
aéevompktkuatoq) aAAQ N euatoenota glvall xaunAn Kot n LETPNON TOUG
OTO TTAEUPLTLKO LYPO SV cuVLIoTATOL



Awdpwpa N e€ldpwpa

YriodnAwvouv dtadpopetiko ma®odpucloAoyLko
HNXOVLGUO KAl BLOXNHMELA TOU TTAEUPLTLKOU
uypou

Ta Sudpwpata mPoKUTTouV ano dtatapoaxn TnG

LOOPPOTILAC HETAEU OVKWTLKAC KoL USPOCTATIKAG
Tiieong

Ta e£l6pwpota MPoKUTTouv ano pAsypovi Tou
unelwkota N anodppaén tnc AepPLknC
QOPPONG

2€ MEPLKEC TIEPLITTWOELC OL SUO HNXOAVIOHOL
CUVUTTOLPXOUV



Transudate vs. exudate view

Transudate Exudate

Increased hydrostatic
pressure,

Main causes ) Inflammation
Decreased colloid
osmotic pressure
Appearance Clearlal Cloudyll
Specific gravity <1.012 >1.020

Protein content <25g/L >29 g/Llel


http://en.wikipedia.org/wiki/Transudate
http://en.wikipedia.org/wiki/Exudate
http://en.wikipedia.org/wiki/Template:Transudate_vs._exudate
http://en.wikipedia.org/wiki/Transudate
http://en.wikipedia.org/wiki/Exudate
http://en.wikipedia.org/wiki/Hydrostatic_pressure
http://en.wikipedia.org/wiki/Hydrostatic_pressure
http://en.wikipedia.org/wiki/Colloid_osmotic_pressure
http://en.wikipedia.org/wiki/Colloid_osmotic_pressure
http://en.wikipedia.org/wiki/Inflammation
http://en.wikipedia.org/wiki/Pleural_effusion#cite_note-WebPath-5
http://en.wikipedia.org/wiki/Pleural_effusion#cite_note-WebPath-5
http://en.wikipedia.org/wiki/Specific_gravity
http://en.wikipedia.org/wiki/Less_than
http://en.wikipedia.org/wiki/Greater_than
http://en.wikipedia.org/wiki/Protein
http://en.wikipedia.org/wiki/Less_than
http://en.wikipedia.org/wiki/Greater_than
http://en.wikipedia.org/wiki/Pleural_effusion#cite_note-Heffner-6

The most common causes of transudative
(watery fluid) pleural effusions include:

Heart failure
Pulmonary embolism
Cirrhosis

Post open heart surgery



Audpwpota
Atltia

Congestive heart failure

Cirrhosis (hepatic hydrothorax)

Atelectasis - Which may be due to malignancy or pulmonary embolism
Hypoalbuminemia

Nephrotic syndrome

Peritoneal dialysis

Myxedema

Constrictive pericarditis

Urinothorax - Usually due to obstructive uropathy

Cerebrospinal fluid (CSF) leaks to the pleura - Generally in the setting of
ventriculopleural shunting or of trauma or surgery to the thoracic spine

Duropleural fistula - Rare, but may be a complication of spinal cord surgery
Extravascular migration of central venous catheter

Glycinothorax - A rare complication of bladder irrigation with 1.5% glycine
solution following urologic surgery



E¢lOpwpata

MoKALOL OLLTLWV

ATIOLLTOUV TILO EKTETAUEVO EAEYXO OE OXEON UE
o Sudpwpata

OL pepPpavec Twv METAAWY TOU UTIE(WKOTA
gvexovtal cuvnOwc otnv naBoyeveon TG
NAEUPLTIKNC oUAAOYNC

H Sdlamepatotnta Twv TPLYOELO WV YL TLC
NMPWTELVEC elval bPnAn Ko £ToL €€nyeiton n
VP NAN TTEPLEKTLKOTNTOL OE AEUKW AL



e Exudative (protein-rich fluid) pleural
effusions are most commonly caused by:

* Pneumonia
 Cancer

 Pulmonary embolism
e Kidney disease

e Inflammatory disease



Other less common causes of pleural effusion include:
Tuberculosis

Autoimmune disease

Bleeding (due to chest trauma)

Chylothorax (due to trauma)

Rare chest and abdominal infections

Asbestos pleural effusion (due to exposure to asbestos)
Meig’s syndrome (due to a benign ovarian tumor)
Ovarian hyperstimulation syndrome



The more common causes of exudates

Parapneumonic causes

Malignancy (most commonly, lung or breast
cancer, lymphoma, leukemia; less
commonly, ovarian carcinoma, stomach
cancer, sarcomas, melanoma)

Pulmonary embolism

Collagen-vascular conditions (rheumatoid
arthritis, systemic lupus erythematosus)

Tuberculosis (TB)
Pancreatitis
Trauma

Postcardiac injury syndrome/Status-post
coronary artery bypass graft surgery

Pericardial disease
Esophageal perforation
Radiation pleuritis
Sarcoidosis

Pancreatic pseudocyst
Intra-abdominal abscess

Meigs syndrome (benign pelvic neoplasm
with associated ascites and pleural
effusion)

Ovarian hyperstimulation syndrome
Drug-induced pleural disease
Asbestos-related pleural disease

Yellow nail syndrome (yellow nails,
lymphedema, pleural effusions)

Uremia

Trapped lung (localized pleural scarring
with the formation of a fibrin peel
prevents incomplete lung expansion, at
times leading to pleural effusion)

Chylothorax (acute illness with elevated
triglycerides in pleural fluid)

Pseudochylothorax (chronic condition
with elevated cholesterol in pleural fluid)

Fistula (ventriculopleural, biliopleural,
gastropleural)



Diagnoses established "definitively"” by pleural fluid

analysis
Disease Diagnostic pleural fluid tests
Empyema Observation (pus, putnd odar);
culture
Malignancy Positive cytology

Lupus pleuritis

Tuberculous pleurisy

Esophageal rupture
Fungal pleurisy

Chylothorax

Hermothorax
Urinothorax

Peritoneal dialysis

Extravascular migration of
central venous catheter

Rheumatoid pleurisy

LE cells present; pleural fluid serum
AM& =1.0

Positive AFB stain, culture

High salivary amylase, pleural fluid
acidosis {often as low as 6.00)

Positive KOH stain, culture

Triglycerides (=110 mg/dL);
lipoprotein electrophoresis
(chylarmicrans)

Hematocrit (pleuwral fluid/blood =0.5)
Creatinine (pleural fluid/serum =1.0)

Protein (<1 g/dL); glucose (300 fo
400 mg,/dL)

Observation (milky if lipids are
infused); pleural fluid/serum glucose
=1.0

Characterstic cytology




Observations of pleural fluid helpful in diagnosis

Suggested diagnosis

Color of fluid

Pale yellow
(straw)

Fed (bloody)

Yhite (milky)

Brown

Black
Yellow-gresn
Dark green

Colar of:

Enteral tube
feeding

Central venous

catheter
infusate

Character of fluid

Pus
Yiscous
Dehris

Turbid

&nchovy paste

Odor of fluid
Putrid

Amrmonia

Transudate, some exudates

Malignancy, benign asbestos pleural effusion,
postcardiac injury syndrome, or pulmonary
infarction in absence of trauma

Chylothoras or cholesterol effusion

Long-standing bloody effusion; rupture of amebic
liver abscess

Aspergillus
Rheumatoid pleurisy

Biliothorax

Feeding tube has entered pleural space

Extravascular catheter migration

Ermpyema

Mesothelioma

Rheumatoid pleurisy

Inflammatory exudate or lipid effusion

Armehbic liver abscess

Anaerobic empyema

Urinothorasx




Noonpotnta Kat Ovnrotnta

Mn avtipetwnioOcioeg | TANUUEAWC OVTLUETWTLOOEIOEC
TLOLPOLTIVEVU MOVLKEC OUAAOYEC Hrtopel va e€eAtyOolv og epnunpa,
lvwon kat onyn

H dnuovpyia kakonB®oug nAsupitikng cUAAOYNC cuvodel Tl OO
oAU TtwxN POyvwon HE HEon entBiwon <1 £€1o¢

To nLo cuxvo veomAaopa otov avdpa gival o KapKivog mvevpova
KOlL 0T Yuvailka 0 KapKivog pootou

MAcuptikEC GUAAOYEG oTal TAQLLOLOL VEOTTAQLOLWYV TTOU
avtanokpivovtat otn xnpneoBepancia (Aépdwpa) cuvRdwc
ouvdualovtal HE KaAUTeEpN emBiwon o€ cUYKPLON HE AAAQL
veonthaoporta (ry pecodOnAiwpa)

XopunAotepo pH oto MAgUPLTIKO LYPO UTOONAWVEL HEYAAO
VEOTIAOLOLOLTLKO POPTIO KOl XELPOTEPN MPOYVWON



Alayvwon pupatiwdouc Aevpittdoc

lotopiko €kBeon¢g oto maboyovo

Octik Mantoux o aoc0svi pe AepdokutTaplko eEidpwpa Kot
<5% peooOnAlaka KUTTOPO

H xpwon acid-fast omaviwg éemepva to 10% Kot oL KAAALEPYELEG TO
65% ywa M. tuberculosis (n mAsvpitida maplota avridpoon
untepevatodnoiag oto pukoBaktnpeidLo)

AvTIOETWC, 0 CUVOVAGHOC LOTOAOYLKNG Kot KAAALEPYELOLG LOTOU
arno vnelwkota (AQYPn pe Broyia) avéavel tn dtayvwoTtikn
gvalodnoia oto 90%

Entineda anapwvaonc tng adevooivng (ADA)> 43 U/mL oto
TIAEUPLTLKO LVYPO €ival cuvnyopnTika pupatiwdouc Aevpitidoc,
oAAA n evatcOnoia tng peBodou dev Eemepva to 78%

Emopévwe eminedo ADA <43-50 U/mL &&gv amokAsiouv tn
dtayvwon tng TB mAevpitidac



EUTAEOV SLOYVWOTIKEC EEETAOELC

e MEtpnon EMMESWV OMUAACNC OTO MAEUPLTLKO

Uypo
— Maykpeatikn attodoyia, pnén otcodayou,
KotkonOeLa

— loogviupa atpUAAonG

e Méetpnon TPLYAUKEPLOLWV KAl XOANOTEPOANG GE
untoyia xyuhoBwpaka n PevdoxvAoBwpaka

e AvOOOAOYLKO €AEy)O0 €mi urtoPiac vooou
ouVOETIKOU LoTOU



CT scanning pe oktaypadko

Mpemel va dlevepyeital o OAouc Touc aoBeveic pe
adlayvwaotnC attloAoyiac mAsupLtikn cuUAAoyN

Maxuvon vnelwkota

AnOnon unelwKoTa Kol TOPAKELLEVWV SOUWV
Mveupovikn epBoAn Kot

Qupatiwdnc mAevpitida npeneL va StayvwoOouv
ypnyopa yia BeAtiwon tTng mpoyvwonc

AvtiBeta, pkpn kabBuotepnon wg npoc tn dlayvwaon
kakonBouc dnBnonc otov untelwkota dev emnpealel
oNUAVTLKA TNV N6N emBePapupevn mpoyvwon

CT angiography emt unoylag nveupovikng eLBOANG
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Nepinov 20% Twv MAEVPLTIKWYV CUAAOYWV TTOPOLLEVOUV XWPLE dtayvwon
TP A TLG ETLAVELANUUEVEC TIOPOLKEVTOELG KOL TOV EKTEVH SLAYVWOTLKO
€\eyxo

EnayyeApatikn €k0eon o€ apiavto 10-20 £tn evwpitepa

‘EkBeon os vitpodoupavtoivn, aptodapovn R aAAa pappoKa Itou evexovtal

o€ oUVOpoMO papHAKEUTIKOU AUKOU
Hniatikdc udpoBwpakac oe acOev HE ATILAL LOKLTLK) GUAAOYR

KaAonOnc mopeia npodikaletat otav

OL aoBeveic mapapveévouv KALVIKA otaBepol
Aev epdavifovv anwAeia Bapouc

‘Exouv apvntiki e€€taon Mantoux kat ta enineda pleural adenosine

deaminase (ADA sivou <43 U/mL

Aev epdavifouv nupeto

O tOMo¢ AEUKWYV O0TO TTAEUPLTLKO LYPO eival <95% Aspdokutrapa
H cuAAoyn kataAapBavel <50% tov nuIBwpakiov
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e E¢ autwv povo oto 20% Ba tebel dSuayvwon,
ocuuneptAapBavopEvng TNG KaAKONOELOG
e Juviotatal otaduion tov opEAoUG/KvdUvou
yla em@etikn duayvwon:
— BpOyX0OKOMNON: CUVLOTATOL ETL OLLUOTMTUONG I
napouciac mapeyXVHaTikng BAaBN¢

— Medical thoracoscopy - Surgical approaches
(thoracoscopy/pleuroscopy and open thoracotomy,
which reveal an etiology in 92% of effusions that

remain undiagnosed)



Blroyila untelwkota

e Bioyia unelwkota cuviotatal eni utoPilog
kakonOsilac n pupatiwonc
e TeEXVIKEC

— OWPOKOCGKOTINGN UTIO HEPLKA KOl TOTILKN avaicOnoia
(neyaAUtepn dLayvwotikny aéia oe kakonOewa)

— TudARn TEXVIKA MOpA TNV KALVN TOU aaicBevouc pe cuotnua
KAelotAC BeAAvnG (BonBa emumpooBETWC povo 7-12% twv
KOKONOwvV MAEVUPLTIKWV GUAAOYWV HE OLPVNTLKA
KuTtoPpoAoyikn, aAAd enti pupatiwdouc nAeupitidoc
glvail oxebov Looduvapn pe tn pecoOwpakookonnon)

— Bowpia untelwkota umto kabodnynon a€ovikng
Topoypadiog
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Malignant pleural effusions

Bilateral malignant pleural effusions in patient with carcinoma
of the breast and bilateral mastectomies, CT scan shows a
free right pleural effusion and two left-sided collections of
pleural liquid, loculated medially and anterolaterally.

Courtesy of Pawl Stark, MD.



Complex pleural effusion on thoracic ultrasound

Pleural effusion By

4

Anterolateral view of a complex septate pleural effusion. This
pattern may be found in complicated parapneumonic effusion,
empyema or hemothorax. The arrow points to the heart
which is seen in a short axis view (ie, cross-sectional or
transverse) of the ventricle,

.



Tuberculous pleural effusion

CT scan showing a parenchymal focus of tuberculosis close to
the pleura and an ipsilateral pleural effusion.
Courtesy of Paul Stark, MD.



Loculated pleural effusion

Chest radiographs show a loculated pleural effusion in the left major
fissure. The mass-like appearance on the PA view (left) forms a
pseudotumor. The lateral view (right) clearly localizes the mass to the
major fissure.

Courtesy of Paufl Stark, MD.



Normal chest radiograph

Posteroanterior view of a normal chest radiograph.
Courtesy of Carol M Black, MD.

| UpToDate



Chest radiograph (CXR, panel A) and computed

tomography (CT, panel B) showing pericardial and
pleural effusions

A) Chest radiograph in a patient with concomitant malignant
pericardial and malignant pleural effusions from metastatic
breast cancer. B) CT scan of the chest in a patient with
concomitant malignant pericardial and malignant pleural
effusions from metastatic breast cancer.

Courtesy of: DeCamp MM, Gangadharan SP.

| LipToDate



Right-sided pneumonia with pleural effusion

Courtesy of Dwigh? A Powel!, MO,
UpToDate



Computed tomography: Left-sided pneumonia with pleural
effusion

Courtesy of Dwigh? A Powell, MO,



Hepatic hydrothorax

Large right sided pleural effusion forming typical meniscoid arc
(arrow) in patient with advanced liver cirrhosis.
Courtesy of Paul Stark, MD.
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Hepatic hydrothorax

Intraperitoneal injection of 500 MBq 99mTc-tagged
nannocolloids, followed by scintigrams taken between 5
minutes and 24 hours post injection, demonstrated a

transdiaphragmatic tracer flow into the right pleural cavity.
Reproduced with permission from: Truninger K, Frey LD. Hepatic
hydrothorax without ascites. Schweiz Med Wochenschr 2000;
130:1706.

| LipToDate



Contarini's condition

Patient with a right sided transudate from left ventricular
failure and with a left sided empyema that is loculated,
adjacent to a focus of pneumonia with air bronchograms in
the subjacent lung. This is also called Contarini's condition
and refers to bilateral pleural effusions of differing etioclogies.
Courtesy of Paul Stark, MD.
Emf}.m-



Rheumatoid pleural disease chest x-ray

Loculated right pleural effusion in a patient with rheumatoid

arthritis.
Courtesy of Paul Stark, MD.
I UpToDate



Rheumatoid nodule

High resclution CT demonstrating a pleural effusion
associated with a cavitating rheumatoid nodule, The patient
presented with pleuritic chest pain.

Courtesy of Fona B Lake, MD,



Primary tuberculosis in pregnant woman

Large right sided pleural effusion with typical meniscoid arc
and with extension into the major fissure,
Courtesy of Paul Stark, MD,

.



Malignant mesothelioma

CT scan shows right sided circumferential pleural thickening
and accompanying pleural effusion.
Courtesy of Paul Stark, MD.

| LUpTolxate



Chylothorax after esophagectomy

CT shows large low attenuation right pleural effusion with
inversion of the right hemidiaphragm and cardiomediastinal
shift to the left.

Courtesy of Paul Stark, MD.
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Esophageal perforation

Pl a—

CT scan of the chest in a patient with spontaneous
esophageal perforation. There is widening of the
mediastinum, air in the mediastinum (appearing as black dots,

arrows), and bilateral pleural effusions.
Courtesy of Robert E Mindelzun, MD, Department of Radiclogy, Stanford
University.



Pseudomonas empyema

Large left sided empyema due to Pseudomonas aeruginosa.
Posterior collection of pleural effusion compresses the left
lung and displaces the cardiomediastinal silhouette to the
right.

Courtesy of Paul Stark, MD.
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Severe heart failure

This chest radiography shows severe heart failure with
cardiomegaly, pulmonary vascular congestion with infiltrates

in the mid lung fields (white arrow), and a small pleural
effusion (black arrow).

Courtesy of Jonathan Kruskal, MD.

| Liplolate



Nitrofurantoin-induced pulmonary injury

Posteroanterior and lateral chest radiographs show bilateral pleural
effusions and parenchymal changes, predominantly located in the lower
Zones, in a 69-year-old woman who received nitrofurantoin for ten years
because of recurrent urinary tract infections. Her symptoms consisted of
dyspnea and a dry cough.

Courtesy of Justus de Zeeuw, MD



Subpulmonic effusions with Rock of Gibraltar sign

Bilateral subpulmonic pleural effusions, larger on the right side: Chest
frontal (panel A) and lateral (panel B) views and image of the Rock of
Gibraltar (panel C). The elevation of the lung bases with an abrupt drop-
off laterally on the frontal view and posteriorly on the lateral view has
been dubbed the "Rock of Gibraltar sign.” This finding is best seen on the
right side on the frontal view and bilaterally on the lateral view.
E:Tﬂﬂ.rh'



Chest radiograph of hemopneumothorax

g

Hemopneumothorax after gunshot wound to the left
hemithorax, Supine chest radicgraph shows left pleural
effusion, small left inferolateral pneumothorax, left lung
contusion, and marked cardiomediastinal shift to the right, &
right preumothorax is also present,
Courtesy of Pawl Stark, MD.
E:Thﬂ.rrr



Parapneumonic effusion chest CT scan

CT scan showing a loculated parapneumonic effusion (arrows).
Courtesy of Charfie Strange, MD.
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Superior vena cava syndrome in a patient with
lymphoma

Axial CT scan image of a patient with non-Hodgkin's
lymphoma and massive mediastinal lymph node enlargement.
The superior vena cava is occluded and kept open by a Porta-
A Cath (black arrow). The lymphomatous mass encases the
aortic arch (red arrow), and displaces the trachea posteriorly.
The azygos vein (blue arrow) and the left lateral thoracic veins
are dilated and enhancing. A right pleural effusion is visible. Of
note, ring-like dystrophic calcifications are seen in the
lymphomatous mass.

Courtesy of Paul Stark, MD.
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Empyema with split pleura sign

CT scan demonstrates a loculated collection of pleural effusion
in the left hemithorax with enhancing visceral and parietal
pleura ("split pleura” sign) and a few bubbles of gas within the
empyema, likely due to a gas forming organism. Larger
collections of gas are usually indicative of a bronchopleural
fistula. The contralateral right transudative effusion does not
show enhancement of the pleura after intravenous contrast
material administration.

Courtesy of Paul Stark, MD.
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Empyema due to Staphylococcus aureus

Posterior (A) and lateral (B) chest radiographs show large
loculated right pleural effusion (arrows). Cross-sectional (C)
contrast-enhanced multidetector computed tomography (CT)
image and sagittal reformation (D) demonstrate the extent of the
loculated effusion, pleural thickening, and enhancement (arrows).
The patient was a 44-year-old man and an intravenous drug user.

He had no radiologic evidence of the septic embolism.

Reproduced with permission from: Mifler NL, Franguet T, Lee KS, Silva CIS.
Bacterial pneumonia. In: Imaging of pulmonary infections, Lippincott Williams
& Wilkins, Philadelphia 2007, Copyright © 2007 Lippincott Williams & Wilkins.

http://www.lww.com
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Advanced bronchogenic carcinoma

Left panel: CT scan of an advanced bronchogenic carcinoma
shows right lower lobe atelectasis with accompanying right
pleural effusion. Right panel: Barium esophagram from this
patient demonstrates an esophagopulmonary fistula (arrow)
that indicates mediastinal extension and invasion by this T4

tumor.
Courtesy of Paul Stark, MD.



Sequelae attributable to septic embolization to the
lung

B i

Large, thick-walled cavity in the lingula with enhancing walls, a
left pleural effusion, and partial left lower lobe atelectasis, due
to septic embolism in an intravenous drug user.
&."-."r.rfr
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Pneumothorax

Figure 22-1. Right-side pneumothorax. GA, Gas accumulation; DD, depressed diaphragm;

CL, collapsed lung. Inset, Atelectasis, a common secondary anatomic alteration of the lungs.
Slide 76 Copyright © 2006 by Mosby, Inc.



Anatomic Alterations of the Lungs

e Lung collapse
e Atelectasis
e Chest wall expansion

e Compression of the great veins and
decreased cardiac venous return

Slide 77 Copyright © 2006 by Mosby, Inc.



Etiology—3 Ways

e From the lungs through a perforation of the
visceral pleura

e From the surrounding atmosphere through a
perforation of the chest wall and parietal
nleura or, rarely, through an esophageal
fistula or a perforated abdominal viscus

e From gas-forming microorganisms in an
empyema In the pleural space (rare)

Copyright © 2006 by Mosby, Inc.
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Pneumothorax Classifications
General Terms

e Closed pneumothorax

e Open pneumothorax

e [ension pneumothorax

Copyright © 2006 by Mosby, Inc.
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Pneumothorax Classifications
Based on Origin

e [raumatic pneumothorax
e Spontaneous pneumothorax

e latrogenic pneumothorax

Copyright © 2006 by Mosby, Inc.



Pathology

Air in pleural space increasing
Slide 81 and unable to escape




Closed

Open

Tension

pneumothorax pneumothorax pneumothorax

The pleural tear

The pleural tear

The pleural tear

cavity pressure
is < the
atmospheric
pressure

Is sealed IS open act as a ball &
valve mechanism
The pleural The pleural The pleural cavity

cavity pressure
IS = the
atmospheric
pressure

pressure Is > the
atmospheric
pressure

Slide 82
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Inspiration Expiration

Figure 22-3. Closed (tension) pneumothorax produced

by a chest wall wound.
Slide 83 Copyright © 2006 by Mosby, Inc.



Inspiration Expiration

Figure 22-4. Pneumothorax produced by a rupture in the visceral pleura

that functions as a check valve.
Slide 84 Copyright © 2006 by Mosby, Inc.



Spontaneous Phneumothorax

Copyright © 2006 by Mosby, Inc.



latrogenic Pneumothorax

Copyright © 2006 by Mosby, Inc.
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Clinical stability

Stable patients

e Unstable patients

o R
o H
o B

e SO,: >90% (room air)
e Patient can speak in

R: <24/min
R: 60-120/min

P: normal

whole sentences
between breaths

e All above present

Not fulfilling the
definition of stable

Evaluate the severity and make decision for treatment

88



Clinical Data Obtained at the
Patient’s Bedside

Vital signs
e Increased respiratory rate

> Stimulation of peripheral chemoreceptors

> Other possible mechanisms

* Decreased lung compliance

Activation of the deflation receptors

Activation of the irritant receptors

Stimulation of the J receptors

* Pain/anxiety

e Increased heart rate, cardiac output, blood pressure

Slide 89 Copyright © 2006 by Mosby, Inc.



Clinical Data Obtained at the
Patient’s Bedside

e Cyanosis

e Chest assessment findings

> Hyperresonant percussion note over the
pneumothorax

> Diminished breath sounds over the pneumothorax
> Tracheal shift
> Displaced heart sounds

> Increased thoracic volume on the affected side

e Particularly in tension pneumothorax

Slide 90 Copyright © 2006 by Mosby, Inc.



Chest wall
Alveoli

Gas accumulation || Hyperresonant percussion note

Figure 22-6. Because the ratio of extrapulmonary gas to solid tissue increases in a

pneumothorax, hyperresonant percussion notes are produced over the affected area.
Slide 91 Copyright © 2006 by Mosby, Inc.




Chest wall
Alveolus .
Gas accumulation

Gas molecules .

Bronchial (- . _ _ L
breath \_ - /\_ __ _ Diminished
sound Vesicular  breath sounds

breath
sound

Figure 22-7. Breath sounds diminish as gas accumulates in the intrapleural space.
Copyright © 2006 by Mosby, Inc.
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Figure 22-8. As gas accumulates in the intrapleural space, the chest diameter
increases on the affected side in a tension pneumothorax.
Slide 93

Copyright © 2006 by Mosby, Inc.



Clinical Data Obtained from
Laboratory Tests and Special
Procedures

Slide 94 Copyright © 2006 by Mosby, Inc.
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Arterial Blood Gases

Small Pneumothorax

e Acute alveolar hyperventilation with
hypoxemia

PH PaCO, HCO, PaO,
T 1 { (slightly) 1

Copyright © 2006 by Mosby, Inc
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Figure 4-2. Pao, and Paco, trends during acute alveolar hyperventilation.
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Arterial Blood Gases

Large Pneumothorax

e Acute ventilatory failure with hypoxemia

PH PaCO, HCO, PaO,
J, T T (Slightly) l,

Copyright © 2006 by Mosby, Inc



Pao, or Paco,
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Figure 4-7. PaO, and PaCO, trends during acute ventilatory failure.
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Radiologic FIindings

Chest radiograph
e Increased translucency

e Mediastinal shift to unaffected side
In tension pneumothorax

e Depressed diaphragm

e Lung collapse

e Atelectasis

Copyright © 2006 by Mosby, Inc



Pneumothorax Pneumothorax
IN erect position INn supine position

AlIr in apicolateral pleural Air in anteromedial pleural
space space.
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space




Pneumothorax

Erect
Small Large Tension
pneumothorax pneumothorax pneumothorax

Apical lucency |

Apical lucency
(>2cm in width)

Lung collapse |

Visceral Visceral Mediastinal
pleural line pleural line shift
Low flat

diaphragm

Supine

Deep
Costophrenic
sulcus

Lucent
Cardiophrenic
sulcus

Sharp
Mediastinal
contour

Double
diaphragm




Plane chest X-ray film

e Quantification of the size
e The size of a pneumothorax, in terms of

volume,
fromac

e The sim
e Small,

IS difficult to assess accurately
nest radiograph

nle method to estimate the size
a visible rim of < 2 cm between the

lung margin and the chest wall

e Large,

a visible rim of 22 cm between the lung

margin and chest wall
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Small pneumothorax




Small pneumothorax




Large pneumothorax
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Large pneumothorax
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Large pneumothorax with
mediastinal shift
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Large pneumothorax with
mediastinal shift




Tension Pneumothorax

1 TENSION
~  PNEUMOTHORAX %
R s L ] ‘

Mediastinal Shift
to right

E Collapsed
lung

Depressed
hemidiaphragmi
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Tension pneumothorax




Tension pneumothorax
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Visceral pleural line




Figure 22-9. Left-sided pneumothorax (arrows). Note the shift of the heart and

mediastinum to the right away from the tension pneumothorax.
Slide 113 Copyright © 2006 by Mosby, Inc.



Figure 22-10. A, Development of a small tension pneumothorax in the lower part of the right lung (arrow).
B, The same pneumothorax 30 minutes later. Note the shift of the heart and mediastinum to the left away

from the tension pneumothorax. Also note the depression of the right hemidiaphragm (arrow).
Slide 114 Copyright © 2006 by Mosby, Inc.



DD of apical radiolucency

Emphysematous bulla:

 Rounded (while pneumothorax Is
crescentic & tapers toward the lung base).

 Double wall sign on CT Is consistent with
ruptured bulla causing pneumothorax.



Glant emphysematous bulla




Emphysematous bulla Vs
pneumothorax




Emphysematous bulla Vs
pneumothorax




CT scanning

e CT scanning Is the most robust approach
If accurate size estimates are required

e It Is only recommended to difficult cases
such as patients in whom the lungs are
obscured by overlying surgical
emphysema

e To differentiate a pneumothorax from
suspected bulla iIn complex cystic lung
disease
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CT scannin
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CT scanning
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General Management of
Pneumothorax

e >20% —gas should be evacuated

e Negative pressure—5 to 12 cm H,0O

> Should not exceed negative 12 cm H,O

Slide 124 Copyright © 2006 by Mosby, Inc.
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Spontaneous Pneumothorax

e Spontaneous pneumothorax can be divided
into primary and secondary type.

— Primary Spontaneous Pneumothorax

e Caused by the rupture of a bleb in the lining of the
lung (blister filled with serous fluid).

— Secondary Spontaneous Pneumothorax

e Associated with chronic lung pathology, particularly
“chronic obstructive pulmonary disease” (COPD)



Primary spontaneous pneumothorax

e It occurs in young healthy individuals without
underlying lung disease.

e |tis due to rupture of apical sub-pleural bleb.
Predisposing factors:

 Smoking.

e Tall, thin male.

Recurrence:

e 50% on the same side.

e 10% on the opposite side.




Etiology

e Spontaneous Pneumothorax usually occurs
in tall, slender men. Often without a
history of lung disease.

e |tis prevalent in northern europe, as its
countries have the tallest populations.

List of countries by average height
1 Netherlands 180.8 cm

2 Denmark 180.6 cm
3 Germany 180.3 cm
4 Sweden 180.0 cm
5 Norway 179.9 cm

6 Hungary 179.1 cm



Subpleural bleb

* Pocket of air within the visceral pleura.
e <1cm & usually apical.




Secondary spontaneous pneumothorax:

Due to underlying lung disease.
e (Cavitary lesion.

e C(Cystic lung disease.

e Emphysematous bullae.

e Pneumatocele.



e Due to pleural adhesions.
e Ortracheobronchial injury.




 Due to rapid re-expansion of collapsed lung.




Complications

Pneumomediastinum




Complications




Quizzes









Emphysematous bulla










Emphysema & bilateral pneumothorax
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