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Avatopia Kai (puolodoyia

Yne{wkotag
[TepromAayxviog
Toxeopaukog

* Aplotepn Kal 6£81a UTTE(WKOTIKI)
KolAotnta diaxwpifovial amo to
pnecoBwpakio

*O TOIXOUATIKOG UTTE(@KOTAG
ETNKAAUITIEL TNV E0ATEPLKI)
ermgpavela 1ou Boparka
oupnepltAapavouevou tou
pneocobwpakiou, ToU dla@EAYPIATOG
KAl TV ITAEUPWV

*O OoTIAAXVIKOG UTTE(OKOTAG
riep1BaAAel OAeG TIG ETTPAVEIEG TOU
rvevuiova Kat ta rveupovika Aofaia
anuata
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Avatopia Kai (puolodoyia

ITicon une{WKOTLKNG PR =
RKOlAoTNTag = \ viscerai
mﬁlyj o
Aitia oulAdoyrg lours
Mlapayoyr) f
Jaroppognon —
Katl ta Ouo cavity i" R
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Yne{WKOTLKO uypo

duolodoyika ~ 12 ml / nuibBwpakio

e evav evi)Aika 80 Kg nmapayovtat ~ 20
ml/24wpo

ATTOpaKPUVETAl KUPIDG NECK TOV AEPIPAYYEIDV
TOU TOIXOUATIKOU Une(@Kota Kat ekPalAel otov
peidova BpPaKiKO IMOPo KAl aKoAoUOBwGg otTig
peyaieg eAePeg tou Bwparka

Yrie(wKOT1KI cuAAoyn oxnuatidetat otav o pubog
IIapAy®yng ToU uypou Serepva tov pubpo
AITOPAKPUVOT)G TOU



II1Oavoi pnxaviopoi

Alatapaxr) dranepatotnag IOV Une(@KOTK®WV HePPpavov
(pAeypovr), kakorOe1q)

Meiwon KoAAoe10WOP®TIKTG TTieong (urtaAPoupivapia,
KIipP®WOT1, VEPP®RO1KO cUVOPO0)

Aunpuevn diatpixoe1d1ky) drarepatotnta (tpavua,
pAeypovr), Aoipedn)

Auinpuevn 1pXoe1d1KT] UOPOOTATIKY] ITIECT] OT] OUCTHATLIKI)
1)/ KAl TIVEUHOVIKI] KUKAO@OP1a (CUP@OPITIKY] KapO1aKt)
AVETTAPKELA, OUVOPOI0 av® KOIANG @AERag)

Meiwon g Aep@ikng arnoppor|§ (armogpadn tou O®PAKIKOU
ITOPOU Ao Tpauvpa 1) veortAaoia)



Yne{wKOTLKN GUuAAoyr)

KAwviki eikova

e[IAeUup1TIKOG TTOVOG
eAuocrvola

*Brjxag

o UuItwpuata Kat /V
ONUELA UTTOKETIEVIG
VOOOU

A

Stethoscope | SADAM



AVTIKELPNEVIKI)
efetaon

Emoxonnorn
[Iponetela nuibwpakiou
(movo oe peyain
ouAAoyr))

WnAapnon

v povnuikég Sovroeig
Enikpouon
appPAuvtnta

Axpoaon

V1) éAAswpn AW
BPOYX1KI avarvor)
1Xxog Tp1P1g

Stethoscope







AnelROVIOTIRA eupnpata

s = 1
1) A/A 6paxog | i |
Y UuAAoyeg > 175 mL ouvnOwg ;
areikoviovial @G eSaielyn |
NG MAEUPOUTTE(WKOTIKI)G _
yoviag kata mv opBia :
ortioBortpooBia Anyyn

2) Yniepnxoypapnpa

* Avayvwp101 Kdl IapaKeEVINOT
*UIKPWYV 1] EYKUOTOUEVRV YZ

* Avayvwp1on rmaxuvong
euTIE(@KOTA

* Avayvwp101 EYKUCTWOEDV
et110 aglormota arto CT

e ATtTokA€1010G TveupoBwpaka




AnE1ROVIOTIRA Upnjpata

CT Bwpaka




Alidpopa 1 E§idpwnpa;;;

 Ta kpurpwa tou Light Bewpouviatl ta rmo adiormota

Box 2 Light's criteria

Pleural fluid is an exudate if one or more of the following
criteria are met:

Pleural fluid protein divided by serum protein is >0.5

Pleural fluid lactate dehydrogenase (LDH) divided by serum
LDH is >0.6

Pleural fluid LDH =>2/3 the upper limits of laboratory normal
value for serum LDH.

Yy yy

Ta kputrjpla tou Light katavepouv eopaipeva 20-25% tov S11I0pOUATOV KOG
eCldpouata, Kupiwg os aocBeveig pe xpovia xprjon 610UPNTIKOV
Tote av:
—AeUK®OIA 0pOU — AeUKeIA uypou > 3,1 g/dl 1)
—aAPBoupivn opou — aABoupivn uypou > 1,2 g/dl
eivatl ouvnOwg d1ibpwpa
YynAa enineb6a NT-proBNP (aipa kat mTAeupitiko vypo) ouvnyopouv UTEQ
KapdiaKr¢ avemapKelag



AvaAuon MAEUPITIKOU Uypou

eP1aA1010 Proxnuikou: LDH, Aseukwpata, aAPounivn,
yAUKO(N

eD1aA1010 yeviKNG aipatog: aplBog Kuttap®v, TUTT0G
KUTTAP®V

eDraAidla kaAAiepyelwv: agpoPiov — avaspoPiwv pirpoPiwv

*D1aA1d1a KUTTAPOAOYIKTG £CETAONG: HUE UAIKO
1OV110TT01N0oNG

e ATTOONKEUOT EMITAEOVIOG UYPOU Y1ld NEAAOVIIKT) XP1ON:
ADA, xoAnotepivn, TPIyAUKEPIO1A, AVOOOAOYIKEG ECETAOELS
K.d.



ESstaoelg mAeupitikou uypou (1)
 Metpnon AeUROPATOG

 Metpnon yalaxtikng dsudpoyevaong (LDH)
LDH>1000 IU/L: epntunua, kakonBeia, PA
 IIpoodioplopog epubpv atpoo@alpiev
(>100 000/mm? 1) Ht>1% Bwpaxkiko tpavpa, veorAaoia ,
ITVEUNOVIKT) ePoAn — Ht > 50% tou nepipepikou atpobwparag)
 IIpoodiopropog pH
pH< 7.1-7.2 untodnAwvel avaykn yia AMEZH Beparnteutikn
ITAPAKEVINOT (EpIrmunpua, EMUIAEYREVT AOTN®ONG TTAPATTVEULIOVIKT)
oulAoyn)



ESstaoelg MAEUPLTIKOU UypouU (2)

 IIpood10p1N0G AL UKV ALHOC@PALPLDV
<10 000 / mm?3 : &1ibpona
>10 000 / mm?3 :maykpeatitda, IIVEUIOVIKT)
euoAr), puuatinorn, veortAaoia
>50 000 / mm?3 :epmmunpua
Aepgoxuttapa 50-70%: kakor)Bela
Aepo@oxkuttapa >85%: TB, Acppowua, caproeidwor), PA
 IIpoodiopiopog YAuko{ng
<60 mg% : veortAaoia, PA, TBC
 IIpoodioplopog apudaong Kat TPLyAurepldiwv (AA xuloBwpaka
arno yeudoxuloBwpaka)



Aitia mMAeUpPLTIRKOU UypouU (1)

Audpopata
KapOlakn avernapkela
Kippwon nratog
Neppwo1ko ouvbpouo
[Iepitovaikn kaBapon
Amtogppadn ave KoiAng
Mudoibnua
[Iveupovikn epfoArn



Aitia MAeUpLTIKOU UypouU (2)

ESi6popata
¢ Aopwdoug attiodoyiag
Baktnp101akeg AOTHOEELS, UIATIOOT
HMUKNTIA0E1G, TTAPAOITIKEG AOTUWSELG
 NeonmAaopatiking attiodoyiag
PETAOTATIKA veormAdouata, pecobnAioua
e Noool KoAAayovou
PA, XEA, Sjogren, Wegener, Churg-Strauss
e ITveupovikn enfoAn
¢ AlpoOwparag



Aitia MAeUpLTIKOU UypouU (2)

ESi6popata
 XuloOmwpaxag

 P5j<n owco@ayou
 EviorolAlarEg madnoeig

aykpeatitida, mayKpeAaTikeG YEUOOKUOTELG,
UIo01a@EAYHATIKO armootnyad, evoonIatiko
Armootna, yXeP10€1g Ve KOA1lag

e dappaxa
VITPOMOUPAVIOivr), aptodapovr), rporapadion
 AAAa aitia

oupaaia, aktivoOepareia, peta EM,Meigs



AlayV®OTLKI] MPOCEYY10T)

Yos

Yos

Pulmonary
embelism

Citology PF, Culture, Albumin

pleural leukocytes, Lvmphomu. gradient, pulmnnarvr
biopsy, CT segmented (%), pleural biopsy ~ NT-proBNP  angicgraphy
pH, CRP

Heart failure Cirrhosis Nephrotic Trapped lung
syndroma

mmm m Piuli




Diagnoses established "definitively™ by pleural fluid

analvysis

Crisecase

Diagnostic pleural fluid tests

Empyema

Malignancy

Lupus pleuritis

Tuberculowus pleurisy

Esophageal rupture
Furngal pleurisy

Chylothorax

Hemothora:s
Lrinothoras

Peritoneal dialysis

Extravascular migration of
cerntral venous catheter

Fheumatoid pleurisy

CObhsaervation (pus, putrid odaor);
culture

Poasitive cytology

LE cells present; pleural fluid serum
Sl =1 .0

Positive AFB stain, culture

High salivary amvylase, pleural fluid
acidosis (often as low as &.00])

Poasitive KOH stain, culture
Triglyvcerides (=110 mgsdLl;
lipoprotein electrophaoaresis
[chylomicrons)

Hematocrt (pleural fluid//bhlood =0.5]

Creatinine (pleural fluidserum =1.00)

Protein (=1 g/dL); glucose (200 to
400 mg/dL)

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

Characteristic cytology




Observations of pleural fluid helpful N diagnosis

Suggested diagnosis

Color of Fluid

Palz vy=llow
[ =trawe ]

Red (bloody]

Vot Cmilks oy

Browse

Black
rellow -green
Chark gre=n

Zolor aof:

Ernteral tube
feeding

Zentral vwenous
cathet=er
infusat=

Character of Fluid

Pu=

Wiscous

Debri=s

Turbid
Srnchowy paste

Odor of Fluid
Putrid

Srnrmori =S

Transudate, some exuadates

FHMaligrnarncy, benign asbesto=s pleural effusion,
postcardiac injury syrnidrome, or pulmonarry
infarction in absence aof crauma

Zhylothora=: or cholesteral effusion

Lorng-=tanding bloody effusiorn; rupture of amehbic
liver abscess

Sespergillus
FRheumatoid pleudrisy

Biliocthoras=

Feeding tube has entered pleural space

Extrawvascular catheter miigration

Ermpyvyerma

Me=othelioma

Rheumatoid pleudrisy

Inflammatory exudate ar lipid etfusion

Armehic liver abscess

Srnaerobic empyerma

Llrinothora:=:




Table 4. Characteristics of pleural effusion in systemic diseases.

Disease Frequency  Size/laterality Characteristic of PE Pathogeny
5% Small/bilateral Neutrophilic or lymphocytic exudate  Localized immune inflammatory process with activation of the
erythematos (50%) Sometimes bloody complement system and production of immune complexes
ANA =1:160; LE cells; low complement;
low pH and glucose (20%)
Sjogren’s syndrome 1% Small/uni or Lymphocytic exudate Genetic, hormonal and environmental factors
bilateral Positive titres of RF, ANA and anti-55
-A/anti-55-B Ab
Mixed connective <6% Small/uni or Neutrophilic exudate Immunological lesions in the pleura
tissue disease bilateral
Ankylosing 0.1-5%  Small/unilateral Exudate with variable cell Associated with a possible underlying lung disease
spondylitis predominance
Normal pH and glucose
Polymyositis/ Rare Small Not described Associated with diffuse interstitial lung disease
Dermatomyositis
Wegener 5-55% Small/unilateral Neutrophilic exudate Subpleural vasculitis with underlying pulmonary infarction
granulomatosis
Churg-5trauss 29% Bilateral Neutrophilic exudate Increased capillary permeability due to vasculitis and infarction
syndrome of the underying pulmonary parenchyma
Behcet's disease 1-5% Transudate (superior vena cava Obstruction secondary to thrombosis of a large central vein
obstruction) or chylothorax
Sarcoidosis 07-10%  Small/unilateral Lymphocytic exudate with nomal Increased capillary permeability due to pleural involvement
glucose
Sometimes transudate with
predominance of eosinophils and
low glucose
High CD4/CD8 ratio
Eosinophilia-myalgia 12-33%  Small/bilateral Eosinophilic exudate Tryptophan consumption
syndrome
Eosinophilic fasciitis  Rare Bilateral Eosinophilic exudate Not established
Angioimmunoblastic  12% Small/uni or Lymphocytic exudate Proliferation of endothelial cells de células endoteliales
T-cell lymphoma bilateral

Giant-cell arteritis Rare Neutrophilic exudate Not established

Ab, antibodies; ANA, antinuclear antibodies; PE, pleural effusion; RF, rheumatoid factor.



Table 5. Characteristics of pleural effusions secondary to gastrointestinal, gynecological, obstetric and vascular diseases, exposure to asbestos, or after coronary

artery bypass graft surgery.

Disease

Characteristics of PE

Comment

Laterality

Acute pancreatitis

Chronic pancreatitis with
pancreatic fistula
Spleen diseases

Esophageal ruptura

Eiliopleural fistula

Upper intra-abdominal
abscess
OHS

Catamenial hemothorax
Endometriosis
Postpartum

Meigs syndrome

Pulmonary embolism

Bening asbestosis

CABG surgery

PMN-predominant exudate

Amylase: at the beginning it may be normal, but it

increases progressively

PMN-predominant exudate

Amylase >100,000 IU/mL

PMN-predominant exudate

Normal amylase

Anaerobic empyema

pH: 5-7; LDH >1,000 IU/L; glucose =60 mg/dL;
sometimes food particles and squamous
epithelial cells

High amylase

PMN-predominant exudate

PF/S bilirubin ratio >1

Normal amylase

PMN-predominant exudate

Normal amylase

Exudate with high IL-1, IL-6, IL-8 and TNF-alpha
values

Exudate

Exudate. Sometimes high CA125

Unknown

Exudate. Sometimes high CA125

Exudate; cell predominance depending on the time

of evolution
PF hemataocrit >50% than in blood
Exudate

Transudate, exudate, bloody, milky, or empyema

If empyema, pH <7.20

If milky, triglycerides elevated

Predominance of neutrophils or lymphocytes
depending on the time since the surgery

Sometimes hemorhagic

Sometimes hemomhagic
Fleuritic chest pain
Acute with characteristic clinical picture

Sometimes bilioptysis

Sometimes empyema

Bloody

Bloody/chocolate-brown

Antiphospholipid antibodies (lupus
anticoagulant or anticardiolipin antibodies)

Ascites and PE in patients with benign ovarian
tumor that disappear after removing the
tumor

Serous appearance (40%). Sometimes bloody

Bloody
May be recurrent

Several mechanisms involved

Usually left

Generally left; sometimes
right or bilateral
Left

Left

Right

Unilateral
Right (53%) or bilateral (29%)

Right
Right

Right (70%)

Unilateral. Any side

Small size

Unilateral. Any side

Any side

Small size

Bilateral at the beginning
and then on the left side

Small size




PYMATIQAHY ITAEYPITIAA

[otopko €ékBeong oto maboyovo

®ctikr) Mantoux oe aoBevr) e Aep@okuttaplko e§idpopa
Kal <5% pecoBnAlaka kuttapa

H xpwon acid-fast ortaviwng {ertepva to 10% kat ot
KaAAiepyetleg to 63% yia M. tuberculosis

AvtiBeTg, 0 oUVOUAOI0G 10TOAOYIKIG KAl KAAAIEPYELAG
10TOU aro urne(@kota (Anywn pe Bowia) audavet
61ayvwotikn euatoOnoia oto 90%

Eriteéa arauivaong tng adsvooivng (ADA):

< 40 = antiBavn TB. Blowia av urtapxetl evtovr] KAWIKY)
uroyia

40 -70 = Bavn TB. Blowia ppovo av KAvika urorteuoudat
AaAAn vooo

>70 = eSapeuka mBavr) TB. Alveo mavia aywyr) €KTog av
elvatl mpo@avng aAAn 61ayveon



Adlayvootn une{OKOTLKI cUuAAoyn

15-20% TtV e$18pupatir@v cuAdoywv!!!

EnayyeApatikn) €kBeon oe apiavro 10-20
£1 evepitepa

ExkOeon o€ vitpogoupavioivn, aptodapovn

1) AAAQ @APUAKA ITOU EVEXOVIALl OF
OUVOPOI0 PAPUAKEUTIKOU AUKOU

Adtayvwotn evOokolAlakt) eCepyaoia
[Iveupovikn EpfoAn



Encppatireg pedodot

Alwadesppikn frowia vne{wrota
OWPAKOCKOILNON)
Bpoyxooronnorn

Avowxtn Blowia une{wrota



Reinterrogate and re-
explore the patient
Review PF analysis, blood
and imaging test

y
Yes | Is the PF a transudate? No

RO

Y W

e | E e e
.;nuﬁ‘z@liml (con )

B,-transferrin and glucose A

\
Creat PF/S Glucose
PF/S =1

Figure 4. Diagnostic algorithm of an undiagnosed pleural effusion.
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I[IveupoOmwparag

KAwvikrn e1kova

e[TAsup1tikOG TTIOVOG
e Auottvola
*Brijxag

ARV O6

Collapsed
lung




IIveupoOmparag

AvTiIREIPEVIRT £§€Taon

Collapsed
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Non Tension Pneumothorax

Mediastinum at i

. |

Pleural ed‘ |
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Time and Progression of Disease g =————————— g

Alveolar Hyperventilation Acute Ventilatory Failure
0]

10
90 Point at which disease
Point at which Pa0, becgmes SEVere and_patlent
80 declines enough to begins to become fatigued
stimulate peripheral
70 oxygen receptors
S O
©
= 8 Q?
o
o' 50
©
o
40
30 ~
90
<
20
10
0

Figure 4-7. PaO, and PaCO, trends during acute ventilatory failure.
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AKT1VvOAoylKa supnpata

A/A 0mparog
e Aulnuevn Otauyaon (arouocia BpoyXayyelakng
OK1aypa@nong)

e [lapektormon tng rpaxeiag otn YU raocxouoa
ITAEUPA otov rveupofwpaka uro taon L

e Kataomaon tou dtappaypatog
e Kateppeiyn mmveupova
e AteAexktaoia
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