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Pleural
Diseases

Richard W. Light

NNTS Guicalines

Abavéaorog Kiéwvrag MD, MSc Light, Richard W. /@
Xepovpyog Owparxog Pleural Diseases, 5th Edition éf“
. . . o Or KOAOTIKO
2017 Copyright B©2007 Lippincott Williams & Wilkins KENTPO



Congestive heart failure
Parapneumonic effusion

Malignant Pleural effusion

b; Lung

LoAoyla Q
" Lymphoma
Other

Pulmonary embolization

Enintoon

500,000
300,000
200,000
60,000

Gastrointestinal disease
50,000

Tuberculosis
40,000

50,000 Mesothelioma

150,000 Asbestos exposure

25,000

2,500

2,300

2,000

Viral disease 100,000
Cirrhosis with ascites S0,000
Postcoronary artery bypass graft 50,000
surgery
ABavaoiog Kiémvrag MD, MSc Light, Richard W.

Xepovpyog Owpakog

2017

TPleural Diseases, 5th Edition
Copyright B©2007 Lippincott Williams & Wilkins

iy

OrKOAOriKo

KENTPO
IATPIKO AIABAAKANIKO



‘-{‘IS guigennes

ANTS Guldalines

— Ri
Parictal pleura

Visceral pleura

. S e S

O unelwkitag sivat pia petaBolka gvepyr), nudtadavy, Asmty HeEpBpdavn Ko
avatopka Swatpeitar og U0 METAAQA, TMOU OCUVEVWVOVTOL OTO E€mimedo g
TIVEULOVLKI G TTUANG:

* TOYWHATIKO (MEPLTOVO METAAO) IOV ETUKAAUTTEL TNV ECWTEPLKN) EMLPAVELA TOU
Owpakikol kKAwBou, cupduopevog HE TNV €éow Owpakikl meptovia (MAEVPLKOG
unelwkotag), to HecoOwpakio (necoOwpakikog umelwkdtag), to Swadpayna
(Sradppaypatikog umelwkidtag) Kot TNV MEPLOX TOU TPpaxRAou davwOev g 1ng
nAgvpag (tpaxnAkog unelwkotag)

* omAayvikd (meplomAdayvio mEtalo) mou Siknv yavtiol, ETKAAUTTEL OAn TV
efwteplk] eMPAVELA TOU TIVEUUOVIKOU TOPEYXUHATOC Kol Kataduetal oOTiC
MECOAGBLEC OXLOUES

ABavaocrog K éwvrag MD, MSc
Xepovpyog Owpakog

2017

Anatomy of the pleura. < ONOIKO
Clin Chest Med 1998 Jun;19(2):229-40 KENTPO

IATPIKO AIABAAKANIKO

Wang NS. (ggj’é@



Iotoloyia

FPleural

space
Parietal Visceral
pleura plelura

b.

LoAoyia Q / g
i\ - 3
< Elastic
Lymph (l;ﬂee“ssothehal Abhers
vessels Interstitial
connective
tissue

O Toywpatkdg unelwkotag, oV ENEVEVEL TNV E0w eEMLPAvELa TOU
OwpaKIKOU ToYWHATOC, EMKAOeTaL otV Evéo0wpaKiki meEpLtovia Kat
CUYXWVEVETAL KLE TO MEPLOCTED TWV MAsUpwV. ExeL mayog nepinov 40 um
KOl artoteAsita and péoa neog ta £§w and névie Stakpitég otfadsg .

O omAayvikdg unelwkotag napovatalel avaloyn LotoAoywkn dopun
KE TOV TOYWHATIKO urtelwKoTa .

ABavaoiog Kiémvrag MD, MSc

Xepoopyog Owparxog Structure and physiology of the pleura and the pleural space] A ONOIIKO

Rev Pneumol Clin 2006 Apr ;62(2):73-7 KENTPO

IATPIKO AIABAAKANIKO

Bernaudin J-F, Fleury-Feith J. é{@
=

2017
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Iotoloyia
O KUPLOTEPEC AELTOUPYLEC TWV HECOONALOKWV KUTTAPWV
givaw:

* ‘EKKPLON CUOTATIKWY TNG EEWKUTTAPLAC OUaiag TOU
unelwkota

* ‘Exkplon vaAoupovikou 0¢Ewe Kat EMPAVELOSPATTIKOU
nopayovia

* Avayvwpion kat payokuttapwan rnadoyovwv
MIKPOOPYQVICHWYV KOl GURUETOXI TNV Avoan avtidpaon
* Avayévvnon kot embiopbwan tov pecoOnliov

* [Mpootacia and kapkiviky dtacmopd. To eAeVBepO
VaAQUPOVLIKO 0§V aTNV UNEIWKOTIKA KOW\GTnTA
nEOoAauBAaveL TNV KAPKWVLIKN EMEKTAON oTOV UtelwKOTA.
ZuvdEsTa pE EL8KOUC UTIOSOXELS TNG EMIPAVELAC TWV
KOLPKIVIKWV KUTTAPWV Kot £Tol EUmodileL tTnv mpoakOAAnar)
TOUC oTa HECOONALaKE KUTTapA.

NNTS Guicalines

ABavaocrog K éwvrag MD, MSc

Xetpovpyog Owpakog Collagen production by human mesothelial cells in vitro.
OrKOnoriko

J Pathol 1983 Mar;139(3):337-47 KENTPO

IATPIKO AIABAAKANIKO

Harvey W, Amlot PL. ég;ﬁsw

2017



Avatopia

H unelwkotkn
KotAOotTNnta anoteAel
€va OXLOHOELSN,
oTeEyavo aAla
Sdlatato xwpo, He
gupog 10-20um, mou
adopiletar ano £{w
NPOG Ta Mo Ao TO
TOLWHOATIKG Ka

Pleural o

space OTAQXVIKO IETaAO
tov unelwkota
avtiotoya

FADAM.

NNTS Guicalines

ABavaocrog K éwvrag MD, MSc
Xepovpyog Owparog cellular content of normal pleural fluid in humans examined by pleural lavage.

Am ) Respir Crit Care Med 2000 Sep

OrKOAOriKo

KENTPO
IATPIKO AIABAAKANIKO

Noppen M, De Waele M, Li R, Gucht K V, D’'Haese J, Gerlo E, et al. Volume and ég’ ®
I‘n

2017



®vcroloyia

H unelwkotikn kothotnta mAnpoutal untd GUGLOAOYLKEG CUVOINKEG
HE pia pkpr) moootnta mAsupttikol (UIelwWKOTIKOU) UYPOU.

ribs . pleural E
capillary space capillary

Q‘» —F\ pore /O
pleural

A7 - @:

— fymph  —— | <) fymph ——w-

interstitial interstitial
space space of lung

parietal visceral
pleura pleura

*  To mAgupLtikd LVypO napayetatl wg StNOnua anad to aipa,
Stapéoou tou evdoOnlAiou Twv TPLXOEWS WV ayyELWV TOV
TOYWHATIKOU UntelwkoTta.
. O Gyko¢ Tou GuCLoAoYLKOU TAEUPLTIKOU UYPOU GE UN
Kanviotég unoloyiletan og 0,2610,1 ml/kg,

TLOU QLVTLOTOLXEL MEPLTOV OE

18 ml o€ éva avOpwmno Bapoug 70 kg

ANTS Guidalinas

ABavaocrog K éwvrag MD, MSc

Xepovpyog Owpakog : . .
Physiology and pathophysiology of pleural fluid turnover. L < OnONIKO

Eur Respir J. 2002 Dec ;20(6):1545-58 KENTPO

IATPIKO AIABAAKANIKO

Zocchi L. ég;éw

2017



®vcroroyia

H kivnon auti Tou uypou, ano ta TpLostdn
ayyeia 0To SLANECO LOTO TOU TOLYWHATIKOU ETAAOU
KOl €V guveXeia otV UIME{WKOTIKA KotAoTnta
akoAouOei tn Stadopa meégewy :

vSpooTaTIKAC — KOAAOELGOWCHUWTIKIG
(evéayyeraka - evéoiimelwkotika)
KO TLPAlYLATOTTOLELTON
HE Baon to vouo tou Starling.

n Stamelwkotikn Kivnon vypou (Jv) eival ton pe tnv cuvoAikn dtapopa mieong (AP) kata
TIAQTOG TOU TOLXWHATLKOU 1} TOU TIVEUMOVIKOU UTIE{WKOTAL:

Jv = Lp*S*AP

ornou Lp eival n otaBepd udaTkAG SlamepatoTNTAG TNG LEMBPAVNC, S elval To epuBadov g
emupavelag tng HepPpavng kat n AP kaBopiletal amo tov Tuno:

ANTS Gulealines AP = [(Pc -— Pliq) —_— o(nliq -— nc)]

ABavaocrog K éwvrag MD, MSc

Xepovpyog Owparog The absorption of blood from the pleural space. g f‘; KONOFIKO
Surgery 1960 Oct ;48:766-74 KENTPO

WILSON JL, HERROD CM, SEARLE GL, FEICHTMEIR T V, REILLY WA, WALLNER M. g’ @

2017
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®vcroloyia
H rnapaywyn kat €.0080¢ Tou mAgupLtikol uypou

OoTNV UNEIWKOTIKA KOAQGTNTA MPAYHOTOMOLELTAL APYQ
KOl £XEL UTTOAOYLOTEL OTL 0 PUOMOC TNE pONC EL00S0U
TOU TAEUPLTIKOU UYPOU aTov avOlpwmno

0,1 mL/kg/h nuepnoiwg

Ta Aepdika ayyeia Tov towpatikov unslwkota
€XOUV HEYAAN wavatnta anopeodnaong tov vypou.
‘ExeL BpeOei ot 0 puBpoC anoppddnong
uropet va praocel kat 30 popéc meplocotepo
ano tov Baowo (0.01mL/kg/h), ota {wa.

0 puOuA¢ TG SUONONC KA TG aroppodnong
TOU TTAEUPLTIKOU UYPOU
glvan HEYaAUTEPOC A0 EVa ALtPO NUEPNCLWC

NNTS Guicalines

ABavaocrog K éwvrag MD, MSc

Xepovpyog Owparog The absorption of blood from the pleural space. g f‘; KONOFIKO
Surgery 1960 Oct ;48:766—-74 KENTPO

WILSON JL, HERROD CM, SEARLE GL, FEICHTMEIR T V, REILLY WA, WALLNER M. g’ @

2017



®vcroloyia

Parietal pleura Visceral pleura

Parietal @
: | Pulmonary
;ﬂpl"ﬂl‘}r |' capillary
( 29 2> (10}
% N 29
-8 T
' | e
ﬁﬁ Interstitial
L lymphatic

'-&J Jﬂ|

ABavaoiog Kiémvrag MD, MSc
Xepovpyog Owpakog

P~

Zocchi L.
Physiology and pathophysiology of pleural fluid turnover. g

Eur Respir ). 2002 Dec ;20(6):1545-58 OLKonoriko

IATPIKO AIABAAKANIKO

2017
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®vcroroyia

H napoxétevon tov ume{wKOTIKOU UYPOU YIVETAL ME
a7fh TECOEPLE UNXAVIOHOUG:

! e ’
lgif oyLa

* Agpdikn mapoxETeUan,
* mnadnukn emavappodnon,

*  AnopPPOPNON UE TO HNXAVICUO
gevdoKUTTAPWONG — E§WKUTTAPWONG

* amnoppodnon StapscolaBoupevn
anod StavAoug Kat tpwrteiveg popeig

NNTS Guicalines

ABavaocrog K éwvrag MD, MSc

Xeipoopyds Oapaxog The rate of formation and lymphatic removal of fluid in pleural effusions.
OrKOnoriko

J Clin Invest 1963 Feb:42:258-62 KENTPO

IATPIKO AIABAAKANIKO

STEWART PB. ég;;@

2017



NaBoyéveon mAgupltik¢ cUAAOYNG
MAgupitikn cuAAdoyn
Oa epdaviotel otav :
0 PUOMOC MapaywWYNC TOU MAEUPLTIKOU LYpPOU
UTLEPTEPEL

Tov puBuov tnc aroppodnonc TOU Uypou

NNTS Guicalines

ABavaoiog Kiémvrag MD, MSc

Xepoopyog Owparxog Interrelationship of pleural and pulmonary interstitial liquid.
OrKONOriKo

Annu Rev Physiol 1993 Jan ;55:209-26 KENTPO

IATPIKO AIABAAKANIKO

Wiener-Kronish JP, Broaddus VC. é{@
2

2017



i NaBoyéveon MAEUPLTIKAC GUAAOYHC

AV§non mapaywyng Tou uypou

1. AU¢non rapaywyng Tou SLaApNEcoU Uypou GTOV MVEVUOVA
ApLotepn KapdLaKr AVETAPKELQ

Mveupovia
bﬁ Mvevpovikn epBoln
LoAoyia k 2. Av§non evdayyeLlakng nieong otov unslwkota

Ag€la | aplotepn KapdLakr aVENAPKELDL
Zuvdpopo avw KotAng
3. Au§non ¢ MPWTEIVNE TOU TAEUPLTIKOU LUYPOU
4. Meiwon ¢ UMEIWKOTIKIAG ieoNS
Atelektaoia Tou vevpova
Av€&non tn¢ eAaoTkig enavadopac ToU MVEV OV
5. AU{naon Tou LuypoU aTNV MEPLTOVAIKN KOWAOTNTA
Aokitng
Neplrovaikn kabapaon
ANTS Guidzlines 6. Tpwon tou peilovog Owpakikou mépou

ABavaocrog K éwvrag MD, MSc

Xepoopyog Owparxog Interrelationship of pleural and pulmonary interstitial liquid. éf;sr ONOFIKO
Annu Rev Physiol 1993 Jan ;55:209-26 KENTPO

Wiener-Kronish JP, Broaddus VC. g’ @

2017



NaBoyéveon mAgupltik¢ cUAAOYNG

Meiwon tn¢ anoppddnaong Tou MAEUPLTIKOU UYPOU

1. Anodpaén twv Aspdayyeiwv
OTOV TOXWHATIKG urtelwKoTa

2. Auénon ¢ AeBKAC igong
ZUvOpPOopO Avw KOLANG
AL kapdrakn avenapkela

ABavaoiog Kiémvrag MD, MSc

Xepoopyog Owparxog Interrelationship of pleural and pulmonary interstitial liquid.
OrKONOriKo

Annu Rev Physiol 1993 Jan ;55:209-26 KENTPO

IATPIKO AIABAAKANIKO

Wiener-Kronish JP, Broaddus VC. gg@
= ID

2017
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NaBoyEveon MAEUPLTIKAC CUAAOYNC

MH ENINAErMENH
Aviitopior <

7 R Ymap&n eAeUBepou uypoU TO OTTOI0 ATTOKABICTATAI HE TH XOpHYNon
avTIRIOTIKWV

\
)

\
:

BLOAOYLOL
(| Wbc, puaioAoyika pH, LDH, Glu)

{BEg oNovic Nl i AErMENH

)

‘A
diw

| EYyKUOTWHEVN GUAAOYI N OTTOI QTTQITEI TTAPOYXETEUCT KaI/N
n""

UTTaPYOUV BETIKEC KOAAIEPYEIES

|
Budyvuwol ) H<7.2. Glu<60mg/d!, LDH>10001U/!
o N d/ (pH<7,2, Glu<60mg/dI, LDH> )
e’vu €‘t(bm0r| /i EMITYHMA

ST ciirtelali “Yrapé¢n mouou o1 OwpaKIKN KOIAOTNTA
{b JIgelines |

To muo eival mayuppeuaTo PE auénpEVo IEWOEC UYpPO.

AQuvéareg Kidavrag MD, MSe g 2 Bouros D: Pleural effusions and Empyema; 2004 (I/J®
2 9)

Xepovpyog Owpakog . G
Light et al 1980.BTS 2003 --<,[,)rmmmo

KENTPO
IATPIKO AIABAAKANIKO

2017



AwayVWOoTIKN ITPOCEYYLON

JUURTWUOTA KAt ZnUEia

MAgupitikog movog, Suomnvola kat Enpeog BAxag

MogoétTnTa Uypou mi <300 | 300-1500 =1500
YmapBAgTnTa-appBAuTnTU - + +
EAaTTwpéEvo avarmmy yigupioua - + +
EAQTTWUEVES PUIVNTIKES - + +
DOVNOEIC
” Bpoyyikn avatvon - + +
evu gTwmion ¢
Yy '> Hxog 1pIBn¢ * * *
RJL’ G LJ]cIeJ]rJ' AvEnon TN avaTty ouxvoTnTac + + +
‘ N ;

[MpoTTETEIC NUIBWPAKioU, -
ANTS Guidzlines TTEPIOPITUOC KIVATIKOTNTAUC

ABavaocrog K éwvrag MD, MSc

Xetpovpyog Owpakog Emitoun Nvevpovoloyia. OrKONOFIKO

1994 KENTPO

IATPIKO AIABAAKANIKO

Navdxag A. ég;éw

2017
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LoAoyia | Q

ALQyVWOTIKI TTPOGEYYLON)
ZUURTWUOTA KAl ZnUEia
Yrokeipevng Nogou

Mupetdg

Mvevuovia, eurtunua, TB
Awpdntuon

Kapkivoc¢ mveuuova, mvevuovikn euBoAn, TB
Anwlewa Bapoug

Kakondetwa, TB, Nvevuovia amo avagpobia
Acokitng

Hriatiko¢ vépodwpakacg, auvépouo Meigs
Nepidepka odpata
Awaraon opayitidwv

Kapébiakn avenapkeia
Nepwapdraxog NXog TpBNG

Mepwapditida
OpoupodAspitda

Mvevuovikn euBoAn
Kitpwva voxia, Aspdoidnua

2UVEpOoUO KITPIVWV VUXLWV

ABavaoiog Kiémvrag MD, MSc
Xepovpyog Owpakog

2017

Porcel
J. Am Fam Physician.
2006;73:1211-20

ég};@

OrKOAOriKo

KENTPO
IATPIKO AIABAAKANIKO



ALQyVWOTIKI TTPOGEYYLON)

Anewoviotikéc Eéstaoelg

)

oAoyio k

A@avacrog Krhéwvrag MD, MSc /W
Xetpovpyog Owpaxog https://radiopaedia.org/images/5494717 égp
OrKOAOTIKO
KENTPO
201 7 IATPIKO AIABAAKANIKO




ALayVWOTIKN POCEYYLON

AnelKovioTIKEC E€eTAOELC

ABavaocrog K éwvrag MD, MSc
Xerpovpyog Owpakog

OrKOnoriko

KENTPO
IATPIKO AIABAAKANIKO

https://www.med-ed.virginia.edu/courses/rad/cxr/postquestions/posttest.html (fggps

2017



ALayVWOTIKN TPOCGEYYLON

Anewkoviotikéc E€staoelc

Abavacrog Khéwvrag MD, MSc q@
Xewpovpyog Owpakog https://www.researchgate.net/publication/ ((g s
45149054_Bilateral_Chylothorax_After_Thyroid_Surgery/figures?lo=1 RENTRoT KO
201 7 IATPIKO AIABAAKANIKO



https://www.researchgate.net/publication/

ALQyVWOTIKN POCEYYLON

AnelKovioTIKEC E€eTAOELC

ANTS Guldalines

Alavéciog Kiéovrag MD, MSc ./®
Xepovpyog Owparxog https://www.slideshare.net/hytham_nafady/atelectasis-14209701 (ggp
OrKOAOTIKO
KENTPO
201 7 IATPIKO AIABAAKANIKO




ALayvWOoTIKY TPOCEYYLON)

NNTS Guicalines

ABavaoiog Kiémvrag MD, MSc w
Xepovpyos Owpaxog https://gr.pinterest.com/pin/487444359647425385/ s
’OrKOAOTIKO
2017 IATPIRG SlASAAKANIKD




ALayvWOoTIKY TPOCEYYLON)

Anewkoviotikég EEeTaoelg

Fig. 1. a) Erect chest x-ray: a small mentscus sign in the left phre-

nicocostal sinus (arrows) b) left lateral decubitus view: more

than 1,5 cm thick flutd layer - approximatley 300 mlL of pleural
flusd

Fig. 2, a)only medial displacement of costophrenic angle on erect
chest X-ray (arrows). b) about one em thick fluid layer (appro-
ximatley 200 mm of fluid) on the the left lateral decubitus view

ABavaoiog Kiémvrag MD, MSc w
Xepovpyos Owpaxog http://epomedicine.com/medical-students/chest-x-ray-pleural-effusion/ gp
’OrKOAOTIKO
KENTPO
201 7 IATPIKO AIABAAKANIKO




:LUC&/’,.{;_;Hl Alavvwo-tu(r'] npocéVYlO’n
ETf rttwon | ATTELKOVIOTIKE )

AVI TOLLOL

vl Right costal
ge'ovie Sl longitudinal

Diborovic (HE View _atelectatic

\,_,.--

| :

i — Iung
1 rJ Joyeveon i !&Q

e @ diaphragm ...-9»

/

eff n (non-echogenic)

Abavaerog Kiémvrag MD, MSc {»frc%ﬁ ,f;':';@
Xetpoopyog Owpakog (AN https://thinkingcriticalcare.com/tag/ards/ G
_ (on(onormo

KENTPO
IATPIKO AIABAAKANIKO

2017
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ALayVWOTIKN TPOCGEYYLON

ETRTTWOTS ATELKOVIOTIKE

AV TOpLLOL

BTOAOYLOL

1 Diaphragm

DUBL0AoyLa \ \
It | L)

| ) ; Pleural Fluid
WaGoygveon |

: [
|| A
|" W

\

i\
\
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AvTL é%(bmcn )

\-

BiSEsUigeline
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Vertebral "V" line extending
cephalad to the diaphragm

ABavéaorog Kiéwvrag MD, MSc
Xewpovpyog Owparog http://www.foamem.com/author/stephen-alerhand/page/5/
2017
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OrKOnoriko
KENTPO
) IATPIKO AIABAAKANIKO
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ABavéaorog Kiéwvrag MD, MSc 9
Xewpovpyog Owpakog \ https://gr.pinterest.com/pin/96827460708190580/

2017 s ﬁrﬁz{mmmxo
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ANTS Guldalines

OrKOAOIIKO

KENTPO
IATPIKO AIABAAKANIKO

ABavaocrog K éwvrag MD, MSc > 5 G@
Xepovpyos Owpaxog http://journal.publications.chestnet.org/article.aspx?articleid=1081334 (f((j’

2017



ALayVWOTIKN TPOCGEYYLON

Anewkoviotikéc E€staoelc

I\

ANTS Guldzlines

ABavaocrog K éwvrag MD, MSc
Xepovpyog Owpakog
OrKOAOTIKO

KENTPO
IATPIKO AIABAAKANIKO

http://www.ijri.org/article.asp?issn=0971- é pgs
3026;year=2013;volume=23;issue=4;spage=313;epage=320;aulast=Sureka

2017



ALayVWOTIKN TPOCGEYYLON

Anewkoviotikéc E€staoelc

ABavaocrog K éwvrag MD, MSc
Xepovpyog Owpakog

OrKOnoriko

KENTPO
IATPIKO AIABAAKANIKO

DOIx.php?id=10.4048/jbc.2010.13.4.443&vmode=PUBREADER '

a{@
https://synapse.koreamed.org/ (‘%PB

2017
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ABavaocrog K éwvrag MD, MSc
Xepovpyog Owpakog

2017

AL0yVWOTIKI TPOCEYYLON

main.cgi&frame=main&tt=1&t=35&s=2

/' Orkonoriko

KENTPO
IATPIKO AIABAAKANIKO


http://www.radiologytutorials.com/main.cgi?tut=/

:rr;r/ J )

et
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ABavéaorog Kiéwvrag MD, MSc
Xepovpyog Owpakog

main.cgi&frame=main&tt=1&t=35&s=2

2017 SR> \ IATPIKO AIABAAKANIKO
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ALayVWOTIKN TPOCGEYYLON
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ABavaocrog K éwvrag MD, MSc

Xerpoopydc Bopaxog https://www.escardio.org/Education/E-Learning/Clinical-cases/Myocardial-and-

) _ pericardial-diseases/2015-03-case-chest-pain-electrocardiographic-changes-and-
2017 pericardial-effusion

c’?r)w

OrKOnoriko

KENTPO
IATPIKO AIABAAKANIKO




ALayVWOTIKN TPOCGEYYLON

Anewkoviotikéc E€staoelc

ABavaocrog K éwvrag MD, MSc
Xepovpyog Owpakog
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< ALQyVWOTIKI TTPOGEYYLON)

[ Histoy, clical examination & CXR ]

; b Does the clinical picture suggest atransudate?
LoAoyia k

6. LVF, hypoalbuminaeria, dialis

Treat
the cause

STOP

YES
Resolved?

NO
Refer to achest physician

l

Pleural aspiration (with ultrasound guidance)
Send for: cytology, protein, LDH, pH
Gram stain, culture and sensitivity.
(Additional tests if waranted - see text box)

e
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Pleural aspiration (with ultrasound guidance)
Send for: cytology, protein, LDH, pH
Gram stain, culture and sensitivity.
(Additional tests if warranted - see text box)

| NO ,],
b YES

Isita

ALQyVWOTIKI TTPOGEYYLON)

transudate?

oAoyio k

NO

Has the fluid YES

analysis and

Treat
the cause

clinical features
given a diagnosis?

Treat
appropriately

ABavaocrog K éwvrag MD, MSc
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< ALQyVWOTIKI TTPOGEYYLON)

Has the fluid YES
analysis and
Treat
clinical features > .
riatel
given adiagnosis? ppropriaely

)

oAoyio k

Request contrast enhanced CT thorax.

Consider radiological guided

Consider LA thoracoscopy pleural biopsy
or surgical VATS +/- chest tube drainage if
symptomatic

>
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ALayVWOTIKN POCEYYLON

Consider radiological guided
Consider LA thoracoscopy pleural biopsy

or surgical VATS +/- chest tube drainage if
symptomatic

YES

Cause found? Treat
appropriately

NO

Re-consider treatable conditions such as PE,
TB, chronic heart failure and lymphoma.
Watchful waifing often appropriate.

NNTS Guicalines

ABavaocrog K éwvrag MD, MSc
Xepovpyog Owpakog g
Thorax August 2010 Vol 65 Supplement Il I¢;r|(o‘|'\c>rn«:>

KENTPO
IATPIKO AIABAAKANIKO

BTS Pleural Disease Guideline 2010 ég@

2017



LU

ALayVWOTIKN POCEYYLON

Consider radiological guided
Consider LA thoracoscopy pleural biopsy

or surgical VATS +/- chest tube drainage if
symptomatic

YES

Cause found? Treat
appropriately

NO

Re-consider treatable conditions such as PE,
TB, chronic heart failure and lymphoma.
Watchful waifing often appropriate.

NNTS Guicalines
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Patient sitting
upright and
leaning on table

Pleural space filled
with excess fluid

Fluid collects in
bag or syringe
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%, JousisoM ALD

Rib

Effusion Neurovascular
Bundle
ANTS Guledalines
ABavaoiog Kiémvrag MD, MSc . . . . . g S@
Xeipoopyds Opaxng https://www.hindawi.com/journals/isrn/2012/676524/fig14/ g{;rmmnm
KENTPO
201 7 IATPIKO AIABAAKANIKO




ALQyVWOTIKI TTPOGEYYLON)

PLEURAL ASPIRATION

A diagnostic pleural fluid sample
b should be aspirated with a
Lohoyia Q fine-bore (21G) needle and a 50 ml syringe.

Bedside ultrasound guidance
improves the success rate and
reduces complications
(including pneumothorax)
and is therefore recommended
for diagnostic aspirations. (B)
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ANTS Guledalines

ALayvwOoTIKY) TTPOCEYYLOT

TUBE THORACOSTOMY

Position the patient,
prepare the skin,
and administer local
anesthetic.

Use a scalpel with a No. 10 blade
to make a transverse 3- 1o S-cm
mosion through the skin and
suboutaneous tissue, over the rib.

With ondy the clamp
tips in the pleural
cavity, spread the
clamps to make an
adequate hode in
the pleura, and then
withdraw it

The opening in the
plewra should be wide
enough to msernt a
finger and the tube.
Avoid making a larger
opening to reduce

air leak

Altermatively, if a finger
is not used as a tube
guide, hold the tube
n a large curved
clamp, and pass it into
the pleural cavity.

The tube should pass
with lnthe resistance. If
resistance is met, the
tube may not be n
the pleural cavity and
may be passing
subcutaneously, enter
a fissure, or abutting
the mediastnum

Secure the tube to
the chest with
sutures.

Specific techniques to secure
the tube are discussed in
detail in text.

Use a large Kelly clamgp
to push and spread the
deeper tissues, and
bluntly dissect a track
owver the nib, while
avoiding the vessels,
and on the nfenor
surface of the b,

Fierm resisstance will be felt
when the panetal pleura s
met. Close the clamp and
push it forward 1o penetrate
the plewra.

Befare removing the
dlamp, shide a finger
over it and nto the
pleural cavty so that
the dissected tract

is not lost,

Leave finger in the pleural spoce,
and pass the tube alongside the
finger during insertion. Verify
that the phurd cavity has been
entered, and that no salid organs
are present.

Attach the tube to the previously
assembled water seal or suction
system. Ask the patient to cough,
and observe bubbles in the water
seal chamber 10 assess patency
of the system.

After suturing the tube,
place an occhusive
dressing of

petrolatiam-
impregnated gaure a
the point where the
tube enters the skin

This will help prevent
air leaks.

Abavacrog Kiéwvrag MD, MSc
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I\ | Ideal site: 5t or 6" intercostal space
ANTS Guidalines within the “safe triangle”
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v il : ,
Alpoppayiko Het<1% U GNUCAVTIK)
Y/ 1-20% KapKivog, Trveuovia
Tpaupamopoc, MNE
>50% aIpoBuwpakag
FoAakTwdEC Ymepkeipevo Bohepd peTd T guyoKkévTpnON unAd emimeda Amidiwy
'H @oAepd TG >110mg/d| xuhoBuwpakag
TG <50mg/dl ka1 CHOL>200 WeuboYUAOBUIPaKAC
TG >50 mg/dl ahhd <110mg/dl, yuhopikpd YUAoBuipakag
Augoapio Gram xpuor, Ko Moipwén amd avaepopia
Oapn oUpwv KpECTIVIVNY oupoBwpaKag

NNTS Guicalines

ABavaocrog K éwvrag MD, MSc
Xepovpyog Owpakog

I‘n

OrKOnoriko
KENTPO
IATPIKO AIABAAKANIKO

Light RW. NEJM. 2002;346:1971-1976 ég Sj
2017



ALQyVWOTIKI TTPOGEYYLON)

g » . Table 2 Diagnostically useful pleural flud characteristics

Fluid Suspected disease
olovie TR Anagrobic empyema
! Food partices Oesophageal rupture
' Bile staned Cholothorax (biliary fistula)
Avtiétamion® OB Chylothora/pseudochylothorax
‘Anchovy sauce like fluid Ruptured amoebic abscess
ANTS Guldzlines @
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Table 1

ALQyVWOTIKI TTPOGEYYLON)

Pleural fluid tests and sample collection guidance

Test

MNotes

| gfr oyLa b

LoAoyia | Q

Biochemistry: LDH and protein

Microscopy and culture (MC and S)

Cytological examination and differential
cell count

NNTS Guicalines

Recommended tests for all sampled pleural effusions

2—5 ml in plain container or serum blood
collection tube depending on local policy.
Blood should be sent simultaneously to
biochemistry for total protein and LDH so
that Light's criteria can be applied

5 ml in plain container. If pleural infection
is particularly suspected, a further 5 ml in
both anaerobic and aerobic blood culture

bottles should be sent

Maximum volume from remaining
available sample in a plain universal

container. Refrigerate if delay ir
processing anticipated (eg, out @

ABavaoiog Kiémvrag MD, MSc
Xepovpyog Owpakog

2017
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ALQyVWOTIKI TTPOGEYYLON)

Other tests sent only in selected cases as described in the text

pH In non-purulent effusions when pleural
infection is suspected. 0.5—1 ml drawn
up into a heparinised blood gas syringe
immediately after aspiration. The syringe
should be capped to avoid exposure to air.
Processed using a ward arterial blood gas
machine

b Glucose Occasionally useful in diagnosis of

lvoyia A rheumatoid effusion. 1—2 ml in fluoride
! oxalate tube sent to biochemistry
Acid-fast bacilli and TB culture When there is clinical suspicion of TB

pleuritis. Request with MC and S. 5 ml
sample in plain container

Triglycerides and cholesterol To distinguish chylothorax from
pseudochylothorax in milky effusions.
Can usually be requested with routine
biochemistry (LDH, protein) using the
same sample

Amylase Occasionally useful in suspected
pancreatitis-related effusion. Can usually
be requested with routine biochemistry

Haematocrit Diagnosis of haemothorax. 1—2 mil
sample in EDTA container sent to
haematology

BTS Pleural Disease Guideline 2010 égpg@
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ALayVWOTIKN POCEYYLON

TPWTEIVN UypoU LDH uvypou LDH uypoi
I rpwreivn opod  / LDH opoi
Alidpwpa <0,5 <06 <200 UIL*
E¢idpwpa >0,5 >0,6 > 200 U/L*

* 213 Tou avwTepoU opiou Twv QuoIoAoyIKwY EMTESWY OTOV 0pd

LDH xoAnotepoAn  mpwreivy  aABoupivn opod

uypou uypou uypoU - aABoupivn uypod
Alidpwpa < 45%"* < 45 mg/di <29 g/l >1,2 g/d|
E¢ibpwpa > 45% > 45 mg/d| >2,9 g/d <12/

* ¥ ¥
TOU QVWTEPOU Opiou Twv QUOIOACYIKWY ETTITTEBWY OTOV 0po

ABavaocrog K éwvrag MD, MSc

Xeipovpyos Oparog 1. Light RW. Ann Intern Med 1972; 77:507-513 égjé@

2. Costa M. Chest 1995; 108:1260-1263 OrKOAOTIKO
KENTPO

IATPIKO AIABAAKANIKO
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ALayVWOTIKN POCEYYLON

Kpimpia Tou Light %8 83
XoAnaepohn uypou > 60 mg/dl 5 92
XoAnaepon uypou > 43 m/dl 15 80
XoAnatepoAn uypou / yoAnatepon opou > 0,3 89 81
AABoupivn opou - aABoupivn uypou £ 1.2/l 87 92
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ALayvWOoTIKY TPOCEYYLON)

Box 3 Causes of pleural transudates

Very common causes
» Left ventricular failure
» Liver cirrhosis

Less common causes
» Hypoalbuminaemia

» Peritoneal dialysis

» Hypothyroidism

» Nephrotic syndrome
» Mitral stenosis

Rare causes

» Constrictive pericarditis
» Urinothorax

» Meigs' syndrome

ABavaoiog Kiémvrag MD, MSc
Xepovpyog Owpakog
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ALQyVWOTIKI TTPOGEYYLON)

Box 4 Causes of pleural exudates

Common causes

» Malignancy

» Parapneumonic effusions
b‘ » Tuberculosis

LoAoyia | Q

Less common causes

Pulmonary embolism

Rheumatoid arthritis and other autoimmune pleuritis

Benign asbestos effusion

Pancreatitis

Post-myocardial infarction

Post-coronary artery bypass graft

Rare causes

> Yellow nail syndrome (and other lymphatic disorders eg,
lymphangioleiomyomatosis)

» Drugs (see table 2)

» Fungal infections

YyYyyvyyy
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ALayvWOoTIKY TPOCEYYLON)

Box 5 Causes of lymphocytic pleural effusions (ie,

lymphocytes account for >50% of nucleated cells)

>

Malignancy (including metastatic adenocarcinoma and meso-
thelioma)

Tuberculosis

Lymphoma

Cardiac failure

Post-coronary artery bypass graft

Rheumatoid effusion

Chylothorax

Uraemic pleuritis

Sarcoidosis

' | Yellow nail syndrome
ANTS Guidzlinas

VvYyVvYyVvYyVYyYYVYYVYYVYY
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MAepokuTTapa > 80%

o Pupartiwaon o [NveupoBwpakac

o KakonBela 7 AlyoBwpakacg

o XuAhoBwpakacg o0 Papuaka

0 20pKogidwan o 'ExBeon og apiavto
o Peuparosidng apbpitida 0 2. Churg — Strauss

‘oo KITRIVWYV VUXIWV 7 NOIJWCEEIC (MUKNTEC,

| o MeTd BwpakoTopr TapaoiTa)

NNTS Guicalines
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ALayVWOTIKN POCEYYLON
pH

—r In non-purulent effusions, when pleural infection is
‘ suspected, pleural fluid pH should be measured

b providing that appropriate collection technique can
oAoyia Q be observed and a blood gas analyser is available. (B)

\| Inclusion of air or local anaesthetic in samples may
significantly alter the pH results and should be
avoided. (B)

In a parapneumonic effusion, a pH of <7.2 indicates

BT ; the need for tube drainage. (B)
ANTS Guidalines
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b

LoAoyia | Q

NNTS Guicalines

ALQyVWOTIKI TTPOGEYYLON)

pPH< 7,30

N
odakyapo < 60 mg/dl

N
Epminpoa

KakonOeswa
Quuatiwdng mAevpitida
Pi¢én owcodpayou
2EA, Peupartosidng apfpitida
OupoBwpakag

ABavaoiog Kiémvrag MD, MSc
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|~ Pleural cavity
with fluid

. v 4
X —
X{

\ Fluid sample
Yl used to create
| a smear for
analysis

CYTOLOGY

Left lung

Malignant effusions can be dlagnosed by pleural fluid
\ cytology in about 60% of cases. (B)

{ The yield from sending more than two specimens
' (taken on different occasions) is very low and should
. be avoided. (B)

Immunocytochemistry should be used to @
differentiate between malignant cell types and can
AAlDauldelines pe very important in guiding oncological therapy. (C)
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ALQyVWOTIKI TTPOGEYYLON)
Table 3 Reporting of pleural fluid cytology results

Report

Interpretation

Inadequate

b.

LoAoyia | Q

No malignant cells seen
- Atypical cells

\ Suspicious for malignancy

Malignant

NNTS Guicalines

No mesothelial cells or only degenerate
cells present

Adequate sample without evidence of
malignancy (does not exclude
malignancy)

May be of inflammatory or malignant
origin. Sending a further sample may be
helpful

Occasional cells with malignant features
but not definitively malignant

Unequivocal malignant cells present
which require typing by
immunocytochemistry
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ALayVWOTIKN POCEYYLON

Qupuatiwdng unelwkotikr) cuAdoyn

ADA (Adenosine DeAminase)> 40 U/L

Sens 92%, Spec 90%

- Pevdwg Oetkn:

VEOTTIAQOLEC, EUTTUNMO, ETILTAEYUEV TTAPATIVEU LOVIKA
ouAlovyn

ADA1/ total ADA < 0,42
Sens 89-92%, Spec 92-99%

Interferon y >140 pg/ml (ELISA)
Sens 90%, Spec 97%

PCR for mycobacterial DNA
Sens 78 - 90%, Spec 95-100%

ANTS Guldalines
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AvTIHETWIULON

Diagnosed malignant pleural effusions, (MPE)
|

v
Fluid aspiration through thoracentesis or drainage through an intrapleural chest tube
and/or systemic chemotherapy of the underlying malignancy

Uncontrolled MPE Response to systemic chemotherapy
Rapid re-accumulation Loculated effusion with l
of fluid pleural adhesions observation

Thoracoscopic lysis of
Pleurodesis adhesion and pleurodesis

T N

Lung re-expansion Recurrent effusion Failure Success treatment
without recurrence
V [l
observation

W
observation

*  Long-term indwelling pleural catheter
*  Pleuroperitoneal sunting
*  Surgery decortication, pleurectomy (?)

*  Novel treatment modalities

A@avacrog Krhéwvrag MD, MSc Zarogoulidis et al. g S@
Xepovpyog Owparog Malignant pleural effusion and algorithm management D)
. o "OrKOnoriko
Journal of Thoracic Disease, Vol 5, Suppl 4 September 2013 KENTPO
201 7 IATPIKO AIABAAKANIKO
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AVTIHETWION

Computed Tomography (CT)

Thoracoscopic appearance
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AvTipeTwon

Table 1. Sclerosing agents for pleurodesis/success rate.

Agent Standard dose Success rate (%)
‘ Tale 15-10mg 70-100 (22-25)
b Tetracycline 20 mglkg 50-92 (26-30)
toloyia ' k Bleomycin 60 Uin 100 mL, NaCl 0.9% 58-85 (25,26,31-33)
| || Mitoxantrone 0.4 mg/kg or 25-60 mg 13-88 (36-38)
Cisplatin 100 mg/m’ 65-83 (39-42)
Doxycycline 500 mg in 30mL, NaCl 0.9% 60-69 (39,43-45)
Taxol 120 mg/m’ B5-93 (46,47)
Erythromycin | gin 30 mL, 5% glucose 85-08 (48-30)
Corynebacterium parvum 4-14 mg 63-92 (1)
Interferon alpha-2b IXI0*IU 62-100 (26)
AT Gulelolifos  lodopovidone 20 mL of 0% iodopovidone 64-96 (52)
égp@
017 Journal of Theracic Disease, Vol 5, Suppl 4 September 2013 KENTPO




AvTIHETWIULON
Incidence of empyema increasing in US

Parapneumonic empyema-related hospitalizations

Hospitalization 150 4 -m~ <18years
rate per 100 000 =0= 18-39 years
-»= 40-64 years

125 - 265 years

0.0 | | I I 1 I | | I 1 I | I
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

* - Year
AATS Guidelines
ABavaoiog Kiémvrag MD, MSc w
Xetpovpyog Owpaxog 2015 AATS Guidelines for Management of Empyema 25
’OrKOAOTIKO
2017 AP ey




AvtipeTwron

1) E&Spwpatikd gtadio / exudative stage

(apxixo)
ph>7.2, y)\UKoCn>60mg/dI LDH<500 U/L,
EMELLIJn EYKUOTWOEWV

2) lvonuwdec otadio
(5-15 nuEPEC amo evapén vooou)
ph<7.2, yAukoln<60mg/dl, LDH>1000 U/L,
UTtOPEN EYKUOTWOEWVY

3) Iradlo opydavwanc / organizing stage
(>3n eBoéopada amno Evapén vocou)
TO TIAEUPLTLKO UYPO YLVETOL TTOXUPEVCTO
Kol (eEAATVWOEC, «Ttayidbevon» Tou nvelpova

A@avaoiog Kiéovrag MD, MSc 45
Xepovpyog Owparog s
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AVTILLETWTLON

Fibrino purulent phase Organizing phase

Stage II. : Stage II1.

Diagnosis of pneumonia/
pleural fluid
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AVTIHETWION

Class| (LOE B)

The presence of a pleural effusion should be
investigated in all patients presenting with signs and
symptoms of pneumonia, or unexplained sepsis.

Class| (LOE B)

Failure of a community or healthcare associated
pneumonia to respond clinically to appropriate
antibiotic therapy should prompt investigations to
identify the presence of a pleural effusion. Sy
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AvTipeTwon

Class| (LOE B)

Pleural ultrasound should be routinely performed in
addition to conventional chest X-ray in the
evaluation of pleural space infection, both for
diagnostic purposes and image-guidance for pleural
interventions.

» Class lla (LOE B)
Chest computed tomography should be obtained
when pleural space infection is suspected.

AATS Guidelines
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AVTIHETWION

*Class| (LOE B)

The presence of pus, positive Gram’s stain or culture in the
pleural fluid establishes the diagnosis of empyema which
should be treated with tube thoracostomy followed by surgical
intervention when appropriate.

eClass| (LOEB)

A pleural pH < 7.2 in a patient with suspected pleural space
infection predicts a complicated clinical course, and tube
thoracostomy should be performed followed by surgical
intervention when appropriate.

» Class lla  (LOE B)
A pleural fluid LDH > 1000 IU/L, glucose < 40 mg/dL or a
loculated pleural effusion suggests that the pleural effusion is

unlikely to resolve with antibiotics alone and we recommen i{_,
AATS Guidelines tube thoracostomy \

f{‘fl guigennes
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AvtipeTwron

» Class lla (LOEC)

For community-acquired empyema: a parenteral second or third
generation cephalosporin (e.g ceftriaxone) with metronidazole or
parenteral aminopenicillin with B-lactamase inhibitor (e.g.
ampicillin/sulbactam).

» Class lla (LOEC)

For hospital-acquired, or post-procedural empyema: include
antibiotics active against methicillin resistant Staphylococcus aureus
and Pseudomonas aeruginosa (e.g. vancomycin, cefepime, and
metronidazole or vancomycin and piperacillin/tazobactam [dosed for
activity against P.

aeruginosal).

e Class | (LOE B)
Avoid aminoglycosides in the management of empyema.

» Class lla (LOE C)
AATS Guidelines  There is no role for intrapleural administration of antibiotics. (
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AVTIHETWION

*Class lll (no benefit) (LOE C)
Thoracentesis without pleural drain placement is not recommended
for the treatment of PPE or empyema.

» Class lla (LOE C)

Small bore catheters are of uncertain utility in complex, organized
empyema, but can be considered in patients that are not surgical
candidates.

e Class| (LOEB)
Routine drain flushing is recommended if small bore catheters are
used.

eClass| (LOEC)

If tube thoracostomy is chosen as first line therapy, close imaging®
followup is recommended to assess adequacy of drainage.
Persistence of undrained fluid should prompt more aggressive |
management

‘Q’j; guidelnes
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AvtipeTwron

» Class lla (LOE A)

Intrapleural fibrinolytics may be used for select
complicated pleural effusions and early empyemas
but definitive management continues to be surgical
adhesiolysis with or without decortication

» Class lla (LOE B)
VATS should be the first line approach in all patients
with stage |l acute empyema

AATS Guidelines
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AvtipeTwron

Stage Il or 1l Empyema
requiring surgical intervention

l

Tolerates Single Lung Ventilation

YES NO

|

VATS approach

| !
Thoracotomy
Achieve: A

1) Full evacuation

2) Full lung expansion
-Lungs touch chest wall and
diaphragm

AATS Guidelines YES NO
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AVTIHETWION

» Class lla  (LOE B)

Decortication is reasonable in patients with chronic empyemas who
are medically operable to tolerate major

thoracic surgery.
» Class llb (LOE C)
Epidural catheter placement may be considered in patients
undergoing thoracotomy for empyema if they are
otherwise low risk for epidural abscess.

-

» Class lla  (LOE ©)

Tissue flaps consisting of pedicled muscle flaps or omentum can be
useful to fill empyema cavities where there is space created by
incomplete lung expansion or close a bronchopleural fistula.

) f‘ ¢S D ( rjrf ‘/J ’
Thoracoplasty with resection of ribs may be considered in select casg
to obliterate the infected pleural space where previous measures

(muscle flaps, open window) have failed.

-

%‘IL stidelines
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AVTLLETWTTLON

sslla  (LOEC)

Open thoracic window with marsupialization of the

infected thoracic cavity with resection of several ribs and
dressing changes is reasonable to be performed in patients
with chronic empyema medically unfit to tolerate decortication
and tissue flap placement or those patients with chronic
empyema with a bronchopleural fistula.

» Class llb  (LOE €)

An empyema tube draining a chronic empyema cavity may be

considered in draining chronic infections in which there is a

small persistently infected space or small broncopleural fistula_
)

especially in those patients medically unfit to tolerate |

decortication and tissue flap placement.

AATS Guidelines
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AvTIHETWIULON

ChronicPleural Empyema

o Peel presing pleuralsurface
o Contraction of chest space
o Mediastinal Shift

Decortiction Open Thoradc Window
¢ Open Thoratotomy
o PVATS
Adjuncts: SpaceFilling
o TissueFlaps
o PleuralTenting
Adjuncts: o Thoracoplasty
o VAC

o Empyematube

AATS Guidelines
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AVTLLETWTTLON

» Class lla  (LOE C)

Closure of bronchopleural fistulae should be

attempted using a combination of primary closure and
buttressing with a well vascularized transposed soft tissue
pedicle.

» Class Ilb  (LOE €)

Transposition of the omentum is preferred over

skeletal muscle flaps or mediastinal soft tissue and this
should be attempted after the purulent fluid has been
completely drained and the pleural cavity has a surface of
granulation tissue.

» Class llb  (LOE B)

Primary chest closure should be attempted with the

chest cavity filled with antibiotic solution after granulation
tissue has formed in the chest cavity and if the patient is
medically fit to undergo another operation.

B
AATS Guidelines

[5 Gulel2]1n)d

ABavaocrog K éwvrag MD, MSc
Xepovpyog Owpakog

OrKOnoriko

KENTPO
IATPIKO AIABAAKANIKO

2015 AATS Guidelines for Management of Empyema (fggp S

2017



AVTIHETWION

e Class | (LOE A)

Tube thoracostomy with or without the subsequent
instillation of fibrinolytic agents should be attempted as the
initial treatment for pediatric patients with an empyema.

» Class lla  (LOE B)

Thoracoscopic debridement and drainage is recommended
in pediatric patients not responding adequately

to tube thoracostomy and fibrinolytic instillation.

» Class lla (LOE C)

VATS debridement is preferred rather than open
thoracotomy for the surgical management of empyema in the
pediatric population "

ﬁ"j; guIdennes
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AATS Guidelines

AVTIHETWION

eClass| (LOEA)
Tube thoracostomy with or without the subsequent

instillation of fibrinolytic agents should be attempted as the

initial treatment for pediatric patients with an empyema.

e Class lla (LOE B)
Thoracoscopic debridement and drainage is

recommended in pediatric patients not responding adequately

to tube thoracostomy and fibrinolytic instillation.

e Classlla (LOEC

VATS debridement is preferred rather than open

thoracotomy for the surgical management of empyema in the

pediatric population
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AVTIHETWION

eClass| (LOEA)

Tube thoracostomy with or without the subsequent
instillation of fibrinolytic agents should be attempted as the
initial treatment for pediatric patients with an empyema.

» Class lla (LOE B)

Thoracoscopic debridement and drainage is

recommended in pediatric patients not responding adequately
to tube thoracostomy and fibrinolytic instillation.

» Class lla (LOE C)

VATS debridement is preferred rather than open
thoracotomy for the surgical management of empyema in the
pediatric population 1
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