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MEPINHWH. H Evpwnaikn Evwon Mveupovoldywv (ERS) kat n Ev-
pwmaikn Evwon Owpakoxeipoupywv (ESTS), opydvwoav pia opdda
£pY0Ciag EUMEIPOYVWHOVWY S1aPOpwV EISIKOTHTWVY PE OTOXO TN
AEITOVPYIKN EKTIUNON TWV A0OEVWV E TIVEVLOVIKO KAPKIVO Kal
v ék6oaon KateubuvTrpiwv 0dNYIWV yia TRV KataAAnAoTnTa Twv
acOevWwV auTwV yla Xelpoupyeio Kai/fy xnpeto-aktivoBepameia. Ot
0é0el¢ opo@WVIag KAIVIKAG MPAKTIKNAG CUYKEVTPpWONKAV o€ évav
AEITOUPYIKO aAyOpIO0 yia Th SL00TPWHATWAON TOU KIvOUVOU Twv
unoYN@iwv yla XEIPOUPYIKN avTILETWMoN, divovtag éugacn otnv
KapSiohoyikn aloAdynon, T dtaxutikn ikavétnta (DLCO), To Bicta
EKTIVEOLEVO OYKO 0TO PWTO devtepOAento (FEV:) kKai tn dokipacia
Aoknong. e avtifeon pe TN XEIPOUPYIKN AVTIUETWMION TWV ac0e-
VWV HE Kapkivo mvevpova, Sev mpoteivetat £161KOG ENEYXOG YA TO
nolol acBeveic Oa umoPAnBoUV € MPOEYXEIPNTIKN XNHELO- 1) AKTI-
voBepaneia A\oyw ENNEWYNG dedOpEVWY. ZuVIGTATAL N AVTIMETWTION
KOl O XEIPIOUOG TwV acOEVWV PE IVEULIOVIKO KAPKIVO va Yivetal o€
e€e181keupéva KEVTPA amo opAdeC laTPwWV S1aPopwyV EISIKOTATWV.
Mveouwv 2010, 23(1):80-90.

EIZATQrH

Eival yvwoto 6timapd tn BeATioTomoinon TNG @ApUAKEVTIKAG AYWYNC,
N XEPOUPYIKN AVTILETWITION TTAPAUEVEL N LOVN BEPATEVTIKA aywyr Tou
TIVEUMOVIKOU KapKivou. Q0To00, ol TTEPIooOTEPOL aoBeveic uofBallovtal
og xnueloBepameia ka/ry aktivoBohia kabwg pévov 20-25% Twv TEPITTW-
OEWV TIVEUHIOVIKOU KOPKIVOU Eival XEIPOUPYHOIHO EVW KAl N EQAPHOYH TNG
TIPOEYXEIPNTIKAG XNUEIOBEpaTeiag gival eupeia.

SKkomd¢ Twv opddwy epyaciag tng ERS/ESTS rtav o emavanpoadloplopodg
TNG TIPOEYXEIPNTIKAG AEITOUPYIKNAG EKTIUNONG TWV A0OEVWV [UE KAPKIVO TTVED-
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pova, o TTPOCSI0PICHOE TWV AUECWV KAl OPIIWY ETTTITAOKWV
NG XNUEO-aKTIVOBEPATTEING, N YVWON TOUC KATA TN AN
BepameUTIKWV amo@ACEwWV Kal n SnuUlovpyia cuCTACEWY
Y10 TOUG N UTTOPRPLOUC YIa XElPOUPYEio aoBeveic.

O16¢0g1c opopwviag TPETEL va AarmoTENOUV YA TOV KAL-
VIKO y1aTpd TN don yia Tov mpoodloplopd Tng avaioyiag
opéNouc/kivouvou yia kdBe Bepameutikry SuvatdtTnTa
TIOU TIPOOPEPETAL GTOV AoBevn Tou.

MEGOAOI

H opdada epyaciag cuotdBnke and 14 CUUUETEXOVTEG
pe e€e1dikeuon oTov Kapkivo Tou mvelpova. To avTIKEIUEVO
S1a1p€0nKe o€ BePATIKEC EVOTNTEC, KABE [ia €K TV oTToiwv
avatédnke og SUo TouAdxIoToV €181KOUC. Ot CUYYPAPEIC
avétpeav otn PiBAoypagia kai Ta cUAEeXOEVTA oTOIXEIQ
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OUYKEVTPWONKAV TTPO TWV CUVAVTHCEWV TNG OHASAG. XTIG
OUVAVTAOEIG TTOU TIpayHatomolfnkav oTa ouvédpla Tou
2008 ¢ ERS ka1 tng ESTS, ol cuotaoelc avabewpnnkav,
ou{ntAOnKav kat Yneiotnkav. O1 cuotaoel; fabuoloyn-
Bnkav 6w opileTal amod 10 ZKWTOECIKO AIAKOANEYIAKO
Siktuo katevBuvTrpiwy odnyiwv (SIGN) (Mivakag 1).

KAPAIOAOTIKH EKTIMHZH MPIN AMO
XEIPOYPIIKH EKTOMH KAPKINOY NMNEYMONA

H extipnon tou kapdiayyelakov Kivduvou Baciletal
apyx1kd oe amodedetyuévou SeikTeg KivdUvou aANd pémel
TTAVTA VA OKOAOUBOEI AEMTOUEPNC EKTINON avAaloya e Ta
1010iTEPA XAPAKTNPIOTIKA TOU KABE aoBevouc.

Avalutikn €€€taon yla otepaviaia vooo, dev ev-
Seikvutal, €dv o aoBevn¢ éxel amodeKTr avoxn otnv

MINAKAZ 1. Z00Tnpa Tagivonong cuoTdoewy amoSEIKTIKWY OToIXEIwv KateubBuvtriplwy ypaupwy Tou SIGN (Scottish Intercol-

legiate Guidelines Network)

Babuog

aélomoTtiag

T++ YPnAAg ToLoTNTAG PETA-AVAANUOELG, CUOTNHOTIKEG avaoKommoelg TEA, 1 TEA pe oAU xapnAoé Kivbuvo pepoAnyiag

1+ KaAwg Sie€ayopeve HeTa-avalloELg, CUOTNUATIKEG avaoKomAoelG TEA, A TEA pe XapnAo kivéuvo pepoinyiag

1 MeTta-avaAUoELg, cuOTNUATIKEG avaokomoelg TEA, i TEA pe upnAo kivbuvo pepohnyiag

2++ 1)YYPNAAE ToLOTNTOG CUCTNUATIKEG AVACKOTINOELG LEAETWV A00eVI-HApTUPA 1 TTPOOTITIKES ENETEC (TMTM), Ry
2) YPNAAG TToI0TNTAC CUCTNUATIKES AVOOKOTTAOELG LEAETWVY aoBevi-pdpTupa 1 (MM) pe ToAL XapunAo kivéuvo ouyxuong,
pepOANYIag 1 cOUMTWONG, KAt eyAAn mBavotnTa n oxéon va ival artiwdng (amotéeopa UAPENG CUYKEKPLUEVOU
attiov)

2+ Kahwg Sie€ayopevec peéteg aoBevi-udptupa f MM, pe XapnAd kivéuvo oliyxuong, peponyiag i cOUMTWONG, Kal
MéTpla mBavoTtnTa n oxéon va givat armiwéng

2 Mehéteg aoBevi-pdptupan MM, pe peydho kivduvo alyxuong, pepoAnyiag r GUUTTTWONG, KAl CNUAVTIKA mMBavotnTa
n oxéon va givat artiwdng

3 Mn avaAuTIKEG MENETEC, TI.X. AVOKOIVWOELC TIEPIOTATIKWY Kal O€lpd utoBécewv

4 Amoyn €161kov

Babuog

clvoTaong

A 1) TouAdxtoToV Hia peTa-avaAuon, cuoTNUATIKA avaokomnon TEA ta&ivounuévwy wg 1++ Kat ApESA EQAPUOCIHIWY

otov mAnBuoué otdyo, iy

2) Mia ouotnuatikr avaokémnon TEA 1y éva oUvolo amoSEIKTIKWY OTOIKEIWY TTOU CUUTTEPIAAPBAVEL LENETEG TAIVON-
MEVEG WG 1+, Aueca EQAPUOCIUEG 0TOV TANBUOHO OTOXO Kal TTOU KATASEIKVUOULV TNV CUVOXH TWV OTOTEAECUATWY
B 1) Z0voAo AmOSEIKTIKWY OTOIXEIWV TTOU CUUTEPINAUBAVEL LENETEC TASIVOUNUEVEG WG 2++, APECA EQAPUOCIHIEC OTOV
TANBUOUS GTOXO KAl TTOU KATASEIKVUOUV TN GUVOXH TWV OTTOTEAECUATWY, iy
2)'Yrap€n amoSeIKTIKWY OTOIXEIWV amd PENETEC TAIVOUNMEVEG WG T++ 1 1+
C 1) ZUVOAO AMOSEIKTIKWVY GTOIXEIWY TTOU CUUTTEPIAAUPBAVEL LENETEC TAEIVOUNMEVES WE 2+, APECA EPAPUOCIUEG OTOV
TMANBUOUS GTOXO KAl TTOU KATASEIKVUOUV TN GUVOXH TWV OTTOTENECUATWY, iy
2) "Yrap&n amoSEIKTIKWY OTOIXEIWV Ao MENETEC TAEIVOUNUEVES WG 2++
D 1) Emimebo ouykévipwong amodelKTIKWY oTolxeiwv 3 4 4,
2)'Yrapé&n anoSeIKTIKWY OToIXEWV ommd PeNéTEG TASIVOUNUEVEG WG 2+

*TEA: Tuxalomoinuévn eAeyxopuevn Sokiun
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AoKNoN, OTIWG N ATTOUGIA CUPTTTWHATWY KATA TNV Avodo
800 opdPwv. Edv 0 acBevri¢ mapouacidlel CUUMTWHATA
otepaviaiag vooou kat amodeixOei kAt Tétolo, Sev @ai-
VETAL 0TI OPACTIKES XELPOUPYIKEG KAl YEVIKA ETTEURATIKEC
péBodol yia Tnv amokatdotacn TnG otepaviaiag véoou
ENATTWVOULV TOV HETEYXEIPNTIKO KivOuvo'. Emmpoobeta,
n avavnyn PETA amd TNV a0PTOOTEPAVIAIA TTAPAKAMYN
(bypass) umopei va amaitoel PAVEG Kal n avaykn yla
£€VTOVN QVTUTNKTIKN aywyr), TPOKAAE EpWTNUATIKA YIA TO
OUVOAO TNG TTEPLEYXELPNTIKAG €KPBaong2. Ot B-avacToAei
HaKpAg Opdoswg @aiveTal OTI EAATTWVOUV CNUAVTI-
KA TNV EMMTWON TOU TIEPIEYXELPNTIKOU HUOKAPSIAKOU
gu@pAypatog aAAd cuxvd mapatnpeital pe Tn xprion
TOUG, AU&NON TWV AYYEIOKWY EYKEPANIKWY ETTEICOSIWV
Aoyw Bpadukapdiag Kal UOTACNC TTOU TIPOKAAOUY, UE
amoTéAeopa va avédvouv tn cUVOAIKH Bvnoludtnta®. Ze
000eVEIG Pe ApKETA TTPOXWPNHEVN OTEPAVIaia vOoo, Ta
KapSIOTTPOOTATEUTIKA OQEAN TwV B-avacTtoléwv Bpaxeiag
SpACEWC, TWV OTIOIWV OL TIAPEVEPYELEC Eival EUKONOTEPA
avaoTpEPIpeg, Ba pmopovoav va culntnOouv°. EvaA-
AaKTIKA Ba umopovaoav va xopnynBouv n khovidivn kat
Ta avaAoyd TNC® VW OXETIKA HE TIC OTATIVEG KAl TOUG a2
AYWVIOTEC, amartouvTal Kat AANEC PEAETEC.

Ol CUOTACEIG Yla TNV TIPOEYXEIPNTIKI KAPSIoAoyIKr
eKTiunoN Kal TI¢ mapeuPdaoslc eAdttwong Tou kapdi-
ayyelakou Kivéuvou acBevwyv e KapKivo velpova
Tou TMPOKeLTal va uMofAnBoUV G XELPOUPYIKN EKTOUN,
@aivovtal otov mivaka 2 Kal cuvoyilovtal o€ évav ai-
yop1Buo (eikova 1).

OraoBeveic pe xapnho kapdlayyelako kivbuvo rj pe tn
BéNtiotn kapdiohoyikn aywyr prmmopouv va utioAnBouv
O€ TIVEUIOVOAOYIKI EKTIUNON.

MNEYMONOAOTIIKH EKTIMHZH MPIN ANO
XEIPOYPIIKH EKTOMH KAPKINOY NMNEYMONA

Ot aoBeveic pe pIkpO oTeaviaio kKivbuvo Ba mpémel
VA TIPOXWPHOOUV OTO EMOMEVO 0TASIO0, TTOU APOopd TNV
TIVEUMOVONOYIKH EKTIHNON. DaivETAL OTL O PHETEYXELPNTIKA
unoloy{épevog FEV; (predicted post - operative, ppo),
amotelei Tov Baoiko dfova, wote va amopaciobei eav Ba
amooTaloUv AAAeC e€eTAOELC, I akOUa Kal va kaBoploOei
molol acBeveic Ba amokAeloBouv amd To Xelpoupyeio’. X
TIOANEG LEAETEC PaiveTAl, OTIL EAV O PETEYXEPNTIKOG FEV,
gival LIKPOTEPOC TOU 40%, N HETEYXEIPNTIKA BvnToTnTA
avéavel amo 16-50%¢8, evw ot Nokahara kat ouv avagé-
pouv BvntotnTa €w¢ 60%, GV O PETEYXELPNTIKOG FEV,
umohoyioBnke kKatw Tou 30%°. MAéov Mpdo@aTn HEAETN

TINEYMQN Teuyog 50, Topog 230¢, lavoudpiog - Mdptiog 2010

Twv Brunelli kai ouv.”®, ¢de1€e OTI peteyxelpnTIkog FEV,
avw Tou 70% Sev amoteAovoe a&lomoTo Seiktn emmAo-
Kwv. EmmpooBeta, ol idlol pguvnTéC avagépouy OTL O
aoBeveic pe ppoFEV; <40%, o deikTng BvnotudtnTag ftav
Hovo 4,8%. Ta BeTikd auTd euprjuata, mbavoloyeital 6t
opeilovtal 0To yeyovdg 6Tl Ol TTEPIGOOTEPOL ATIO TOUG
aoBeveic auTtoug @aivetal OTI EMAcKAV Kal Ao PETPLA R
ocof3apn XAT Kal Je TNV apaipeon TTVEUOVIKOU OYKOU
€iXav Ta EVEPYETIKA EMAKOAOUOA TNG «UEIWONG TOU TIVEL-
MOVIKOU Gykoux™2,

YmoAoyIopOG TG AUESTC PETEYXELPNTIKIG IVEVHOVIKIG
Aettoupyiag

Qaivetal 0TI 0 UTTOAOYIOUOG TOU pPOFEV; agopd oTnv
TIYNA TOU PETA a6 3-6 PrVEG aTTO TO XEIPOUPYEIO, EVW N
TIMH TOU TIG AUECEG PETEYXEIPNTIKEG NUEPEG, OTIOTE TAPA-
TNEOUVTAL KAL Ol TIEPIOCOTEPEC ETIITAOKEG, EIVAL GNUAVTIKA
MIkpOTEPN™. O Varela kat ouv®, €dei€av ot tnv mpwtn
METEYXELPNTIKA NUEPA (HeTA amd AofekToun), o FEV: ATav
XaunAotepog and tov npoPAemduevo. To anotéleoua,
ntav va BewpnBei wg KAAUTEPOC MPOYVWOTIKOC Tapd-
ywv emmAokwy, and tov ppoFEV: ", ue amotéAeoua va
avalnteital uéBodog umoloytopou tou FEV; Tnv emopevn
META NOBEKTOMNA N TTVEUUOVEKTOUN NUéPQ.

Zuotaon: o ppoFEV; va un xpnotpomoleitat amod pévog
TOU Yla va emAgyolv acBeveic yia agaipeon Kapkivou
Tou mveLpova, 1dlaitepa aoBeveic pe péTpla kat coPapn
XA, KaBOTI UTTOEKTIKA TNV OTTWAELA AEITOUPYIKOTNTAC
TWV TIVEUUOVWV TIG APECEG 1-3 UETEYXEIPNTIKEG NUEPES
kal &g @aivetal va gival a&lomoTtog mPoyvwoTIKOG Sei-
KTNG Twv acBevwv pe XAI. Mavtwg ppoFEV; <30% sival
vPnARg emkivduvotntag deiktng, 6Tav oUVOVAOTEL e
ToV aAyopiBuo 2.

H extipnon ¢ DLCO yia xeipovpyikn eaipeon
TOU TIVEULOVIKOU KapKivou

Mpwipeg peréteg €xouv Sei€el 6t n DLCO peiwveTal
UE TO Xelpoupyeio kat 0Tt DLCO <40% onuaivel upnio
KIVOUVO LETEYXEIPNTIKWY ETTUTAOKWY, TTOU OPWG UTTOPE(
va 1€0si, pe Ta onuepivd dedopéva, To 6plo 30%'%12. Oa
nipémnel paAiota n DLCO va petpdTtal Kal o€ EKEiVOUC TTOU
€xouv @uaotoloyiko FEV; (>80%) akdpa Kal Og eKEIVOUG
mou o Seiktng Tiffeneau gival >70%'°.

Tuotaon: Na ouvektipdaral n DLCO pe tov FEV; otov a-
YopBpo 2 (Babuodcg adlomotiag 2++, fabuodg cuotaong B).

OewpEeiTal MAVTWE ONUEPQ, UETA ATTO VEOTEPEG UENETEC
OTL T0 6plo Tou 40% ppoFEV;, eival apketd uPnAd Kat
€xel pelwOei 0To 30%, KaBOTL UTIAPXEL TTAEOV TTpONYUEVN
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MINAKAZ 2. Extinon tng Kapdiakng Aettoupyiag otn pLlIKr XEPOUPYIKH AVTILETWTTION TOU KAPKIVOU TOU TIVEULIOVA

Oépa

ZuoTAoEIg Kol AMOSEIKTIKA oTOolXE(a

Ektipnon mpo-gyxeipntikov
KapS1oAoyikou Kivéuvou

MepiAnyn cuotdoewv

Mn emepBatikd stress tests

Avayvwplon acBevwv Pe oTévwon
00PTAG
Ymepnyokapdioypdenua

O1 aoBeveic mpémel va KatnyoplomolovvTal avaloya e ToV TIPOEYXEIPNTIKO Kivduvo, HE TN Xprion
€ykupwv SeIKTWV KIvouvou ol omoiol Ba umodeikviouv avaykaieg emmpdobeteg e€eTdoelC (recom-
mendation grade B, evidence Level 2++)

AcBeveig pe 1) mTwyo Aettoupyiko status (<4 METs) kat 1-2 RCRI kprtripla kat 2) 10Topiko otnBayxne iy
Slaheimouoag xwAoTnTag, Bewpouvtal UTOYHAPIOL YIa hn EMEUBATIKO ENEYXO TTPOKEIPEVOU VA TIPOC-
SlopioTei o kivbuvog Tou Xelpoupyeiou (recommendation grade B, evidence Level 2++)

AcBeveig pe >20% kivduvo clugwva pe TNV apxikn ektipnon (RCRI>3), iowg €xouv uPnAd mepi-gy-
XELPNTIKO KivOuvo mapd tnv apvnTikr pn emepBatiki peAETn (>5% post-test mBavdTnTa e apvnTikd
stress test) (recommendation grade B, evidence Level 2++)

Map' OAa autd, OepammeuTIKEG OTPATNYIKES BACI{OUEVEG OTO ATTOTENECUA TWV UN EMEUPATIKWY SOKI-
paotwv Sev éxouv amodedetyuévn aia.

AoBeveic e eupriLaTA ATTO TN PUOIKH EEETACT CUMPATA LE OTEVWON A0PTAG, TPEMEL VA uTToANovTaL
O€ TIPO-EYXELPNTIKO UTTEPN)XOKAPSI0YPAPNHa (recommendation grade B, evidence Level 2++)
Mpo-eyxelNTIKO UTTEPNXOYPAPNUA SIEVEPYEITAL CUPPWVA LIE TIG KATEVBUVTNPIEG 08NYIES, EMTi UTTOYiaG
BalBidomabelag, Suoheitoupyiag aploTeEPC KOG 1 TIVEVMOVIKIAC uméptaonc, (recommendation
grade B, evidence Level 2++)

Kapdioloyikn mpoaéyyion pe
OKOTIO TN MEiWON TOU KivéUuvou

AocbBeveiq e uméptaon

AoBeveic e TTVEVHOVIKN UTIEPTACN
1| OLYYeVeic KapSlomabeleg
AcBeVEiG e UTTEPTPOPIKN
puokapdiondbela

AoBeveiq pe KapSIaKr avemapkela
N appubpieg

KaBetnplaopdg mveUUOVIKIAG
aptnpiac

Mepi-eyxelpnTikA Xprnon
avaoToléwv B-umodoxéwv

Mepl-eyxelpnTiki pLOUION TOU
TOVOU TWV a-adpEVEPYIKWV
unoSoxéwv

AN QVTI-IOXAIUIKT) QOPHAKEUTIKA
aywyn

Mept-gyxelpnTiki xopriynon
OTOTIVWV (AVOOTONEWV TNG
avaywydong tou HMG-CoA)
MepleyxelpnTikn ote@aviaia
enavayyeiwon

AvTI-uTEPTAOIKN aywyr TEEmel va Sidetal éwg Kal To TPwi TG NUEPAC TOU XELPOUPYEIOU Kal VA OU-
veyiCetal pe evoo@AéBLa iy amd To oTdUa Xoprynon, To SuvaTOV CUVTOMOTEPA UETA TO XEIPOUPYEIO
(recommendation grade D, evidence Level 4)

AnoTeNEOPATIKES XPOVIEG BEpameieg UMTOPOUV YEVIKA va XOpnyoUVTal 0TNV TEPI-EYXELPNTIKH TTEPiod0
(recommendation grade D, evidence Level 4)

H avtiyeTwmion Ba pmopoloe va gival avaAoyn pe authy Twv Aomwy Xpoviwy MEPIMTWOEWV (recom-
mendation grade D, evidence Level 4)

‘Eva eKAeKTIKO €181KO XElpOUpPYEio umopei va kaBuoTteprioel €av n KapSlakn avemdpKela 1 ol appud-
pigg eival aotabeic, eav mMAnpolv empBePaiwpéva KPITAPLA yla VEEC BepaTEUTIKEG TOPEUBATELG I} EGV
QVTITPOCWITEVOLV AVETTAPKWG Bepameudpevn oxatikn vooo. H Bértiotn Siaxeipion twv acBevwv
pe otabepr) KapSiakr avemdpKela 1 EmapKwe Bepameudpeveg appubpieg, mpémel va yivetat oUpgwva
e Ti¢ katevBuvtrpleg 0bnyieg (recommendation grade D, evidence Level 4)

EAdxiotol amo toug aoBeveic mou umofBdAhovtal og un kapdloxelpoupyikn enépufacn, xprilouv kabe-
TNPLOCPOU TIVEUHOVIKAG apTnpiag wg eAéyxou poutivag (recommendation grade A, evidence Level
1+4)

AcBeveic ue 1oxaIpIKr KapSiakr vOoo GV WPEAOUVTAL YEVIKA ATTO TNV TIEPI-EYXELPNTIKA €vapén aywyng
e B-avaotoleic (recommendation grade A, evidence Level 1++) aMd o€ aoBeveic mou nén Aapdvouv
B-avaoToleic n xopriynor Toug mpémel va ouveyiletal (recommendation grade B, evidence Level 2++).
AcBeveic TOAU uPnhou kivdUvou iow¢ weehouvTal amod Tnv ePL-eyXelPNTIKN évapén Bepameiag e
B-avaoTtoeig (recommendation grade B, evidence Level 1)

H @appakeuTikn (m.x. pe khovidivn) pubuion (ueiwan) Touv TéVou Tou a-adpevepylkol CUOTAUATOG
lowg eival WEENIUN O€ AYYEIOKEIPOUPYIKEG EMEUBATELG, TO OPENOG, OUWG, EIVAL AKOHA UIKPOTEPO OF
aMou gidouc xelpoupyeia (recommendation grade A, evidence Level 1+)

MPOPUAAKTIKY XOPHyNoN VITPIKWY AAATWV UMOPE( VA LEIWOEL TNV EUPAVION LoXaIiag alAd Oxt AWV
00Bapwv EMMAOKWV.

Mpo@UAAKTIKA xoprynon avactoléwv Statlwv acPeoTiou éxel aBéBaia amoteAéopata (recommen-
dation grade B, evidence Level 2++)

‘Evapén Bepaneiag pe umoAmdapikoug mapayovTeC (oTatives) umopei va yivel ptv amé pun kapdio-
XEIPOUPYIKEG EMEUBACELG OTIC IEPIMTWOELG TTOU eVOEikvuTal paKpoxXpovia umoAmdatpiky Bepareia
(recommendation grade D, evidence Level 4)

Y€ aoBeveic uPpnAoL kiveUvou amd Tnv KAIVIKN e€€Taon i To un enepBatiko EAeyxo, Mpémel va e§eTd-
(etat 1o evdexdEeVo SlayvwoTikoU KaBetnplacpoL. H otepaviaia emavayyeiwon cuvioTatal povov o€
aoBeveic mou Ba weeAnBoUv amouasia Tou MPOYPAUUATICHEVOU XEIPOUPYEIOU TOU TIVEUHOVA (recom-
mendation grade A, evidence Level 1++)

METs: petaBoAika icoduvapa, RCRI: avaBewpnuévog deiktng kapdiodoyikou kivduvou, HMG-CoA: 3-ubpofu-3-pebul-yAoutdpulo-cuvéviupo A
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RCRI >2
1) Kapdiakr véoog TTou atraitei
(PAPHAKEUTIKI) aywyr

opoPwWV

2) MiBavn TTpéo@aTtn Kapdiakr véoog
3) Aduvapia avédou okaloTtraTiwy 2
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loTopikd

duoikn e¢étaon
HKI

YmroAoylopog RCRI

RCRI: kAwvikoi
TTAPAYOVTEG
KapdiakoU Kivouvou
- YynAouU kivduvou
Ox XEIpoUpYIKH
eTméUBacn
(oupTtrepiAappBavép

odnyieg

Kapdiohoyikn ekTipnon HE pn eTTEPRATIKEG SIAYVWOTIKEG
dokipaoieg 0Twg opidetal amo 1ig AHA/ACC karteuBuvtrpieg

gvng AoBekTopng n
TIVEULOVEKTOUNG)
loTopikd
gTe@aviaiag vooou

Avdykn
TTapeUBaTikng
QVTIMETWTTIONG
oTEpavidiwy
ouvdpouwy (CABG
i PCI)

Y

ZUVEXION TNG BN XOPNYOoUHEVNS
KapBIoAOYIKNG aywyng

200TO0N QPAPUOKEUTIKWY
TrapepPaoswy (11.X. B-avaaToAeig,
QVTIQIMOTTETAAIOKA, OTATIVEG)

Y Y

(Epppayua
Huokapdiou,
otnBdyxn)
loTopikd
avTIPPOTTOUMEVNS
r TponynBeicag
KapdIOKNg
QVETTAPKEIAG
loTopiké
EYKEQAAIKNG
ayYelokrig véoou
IvoouAivo-
eCOPTWUEVOG
oaKYapwdng
dlapnTng
Negpikr|
AVETTAPKEIA

(cr 22mg/dl)

AvaBoAn eméupacng
yia =6 epdopadeg

AEITOUPYIKOG EAEYXOG TTVEUNOVWY

AHA/ACC: American Heart Association/American College of Cardiology Foundation, CABG: aoptoote@aviaia mapdkauyn pe pOoXEU-
pa - PCl: Siadeppikn otepaviaia mapéuBacn, RCRI: Revised Cardiac Risk Index — AvaBewpnuévog deiktng kapdtakol Kivouvou.

EIKONA 1. AAyopiBuikr kapStohoyikr ekTipnon acBevwy pe Bpoyxoyevn Kapkivo mou mpdkeltal va urmoAnBoUv o€ MVEUROVIKH

EKTOUN.

TIEPIEYXEIPNTIKY] AANA KAl EYXELPNTIKY TEXVOAOYia.

EmmpdoOetec twv FEV; kat DLCO, Sokipacieg
yla Tov uroPri@lo yla XelpoupyIkn e§aipeon kapkivo
TOU NveLpova

To omvOnpoypd@nua agpioPoU 1 AINATWOEWS (bev
PAIVETAL OTI 0 CUVOUACUOG TWV UTIEPTEPEL TOU EVOC €KA-

OTOU), paiveTal OTI ATTOTENEI KAAS TTIPOYVWOTIKO SEIKTN
NG METEYXELPNTIKAG TIVEVUOVIKAG Asttoupyiag (Babudg
aélomotiag 2+).

Ot opadeg 1atpwy TOU AoXOAOUVTAL HE TNV TTEPLEY-
XEPNTIKN €KTiUNON Twv acBevwv autwy, Ba mpémel va
evBappuvovtal otn Xprion moooTikig CT, MRI, i SPECT
(BaBuocg a&lomoTiag 2+).
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AaBevrg xaunAou
kapdiayysiakol Kivduvou
| Bepamevduevog
IKQVOTTOINTIKA

FEV1,

DLCO

<35% 1

‘Evag &k
Twv dlo
<80%

3

<10 ml/kg/min

Aokipacia doknong

Peak VO rj avodocg 7 opdpwv
(>22m)

Edv o aagBevrg dev avéBel >22m,
£MPBAAAETaI O UTTOAOYIOHOG TNG
peak VO,

> Kai o1 600 >80%

Y

>75% R
>20ml/kg/min

A 4

35-75% i 10-20ml/kg/min

ppoFEV,,
ppoDLCO

TouhdyioTtov £vag €€
autwv <30%

Y

<35%n
<10-20ml/kg/min

Ppo-
peakVO,

h 4 A 4

Ag ouvioTaral oUTE Kav
AoBekTopn

| >35% 1 >10mirkgimin

.

AUQOTEPEG
>30%

ExTopni £éwg Tou
utroAoyIfOpevou opiou

h 4 h 4

Extopn éwg kan
TIVEUMOVEKTOMN

EIKONA 2. A\yop1Buikn mpooéyylon tng kapSIoTVEUHOVIKNG pedpeiag
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Aokipaoieg aokoewc: Na xpnotpomotovvtal mavrote
1} EMAEKTIKG;

O okomdg TNG AoKNong, éxel oav oToxo Tov e€ava-
YKOOUO TOU KAPSIOTTVEUOVIKOU CUCTAATOC O€ éVTovn
SoKipacia, woTte va ekTIpNOei n epedpeia Tou YETA TN

XELPOUPYIKNA emépPaon. Katd tnv doknon, o mvelpovag
avéavel Tov agplopd tou, TNV MPocAnyn ofuydvou Kal
v amofoAn CO; kat av€dvel Tn pon aipatog &t autou,
OUVONKEG TTOU OLOIACOUV LIE TN UETEYXEIPNTIKI KATAGTACN
Tou aoBevoU¢ (LETA amd apaipeon TVEVIOVIKOU LOTOU).
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Mpdogpata dnuooieuBeica perétn, Seixvel 0TI n Soki-
paocia aoKAoEwC, EKPPAlOPEVN WG MEYIOTN KATAVAAWGCN
o&uyovou (VO,max) gival xaunAétepn o€ aoBeveic mou
AVATTTUOO0ULV LETEYXEIPNTIKES EMITAOKEC ard To Kapdloa-
VATTVEVUOTIKO CUCTNMA, LETA ATTO AQAipECN TTVEUOVIKOU
10TOU". Y€ ANNEG MENETEC'® ™, avapépeTal OTI UTIAPXEL OAPIG
OUGCXETION TOU TTOG0OTOU TNG PoAemopevng VO, max Kat
NG METEYXEIPNTIKNG TTOPEING TWV ACOEVWY, £TOL WOTE Ol
TIMEG KATW TOU 50%-60%, Tou TpoPAeNOuEVOU auEdvouv
TOV METEYXEIPNTIKS Kivouvo BavdTou. TipéC KaTavahwong
o&uydvou <10ml/ kg /min dnAadr <40% tng mpoAenope-
VNG, OUVIOTOUV avTEVOEIEN XEIPOUPYIKIG EMEPBAONG. TIHEG
<16ml/kg/min f kat’ dAAoug <20ml/kg/min, avagépetal
OTI oXeTiCOVTal UE AUENUEVEC UETEYXEIPNTIKES ETTITTAOKEC
N avénuévo kivduvo Bavatou',

Xuotaon: ONot o1 aoBeveic pe FEV: <80% mpofAe-
miéuevou 1 DLCO <80% mpémel va umoAnBouv ce 6o-
Kipdaoia doknong, epdoov poKeltal va urtoAnBouv oe
XEPOUPYIKNA eméuPBaocn yla kapkivo mvevpova (Babudg
a&lomotiag 2++, Babudcg cvotaong B).

XapnAdtepng texvoloyiag SoKIpacisg mVEVPOVIKAC
Aettoupyiag

Mapd 1o yeyovog 011 n dokipacia Badicewg 6-12 Ae-
TITWV, €xel VpeDei ST IPooPEPEL a&lomoTn PoriBela otnv
EKTIMNON TNG M€YIOTNG KaTavAAwong o§uyovou, TOGO o€
UYLEIG, 600 Kal o€ aoBeveig pe XAMN i petapooxevBéveg,
TO EVPAMATA TWV CUYYPAPEWY EV CUUTTITITOUV OTO Vd
xapaktnpilel n Sokipacia autn, TV mMOAvOTNTA YETEY-
XEIPNTIKWV ETITAOKWY LETA ATTO XEIPOUPYIKN apaipeon
mveOova? 3,

21n Sokipacia autr, emi 6min o e€etaldpevoc Badilel
e T péylotn otabepr) taxutnta mou umopei, o€ S1adpopo
30m Kal KATAYPAPETAL TO GCUVOAO TWV LETPWV.

H dvodoc okdlag, amd MoANEG PENETEG paiveTal OTL
pmopei va mpodikadlel Ta amoteAéopaTa TNG EKPaong tng
KapOIOTIVEUUOVIKAG AElTOUpYIag META amd Xelpoupyeio
oTtov veupova, dedopévou 0TI acBeveic mou avePaivouv
TAvw aré 22m (7 0pdPoug), PaiveTal 0TI £xouv BvnoIpoTn-
TA HETEYXEIPNTIKA <1% o€ avTiBeon pe dooug avePaivouv
<12m (4 0pOPOUC), OTIOU Ol PETEYXEIPNTIKES ETTITTAOKEG
NTav SIMAACIEC TWV TTPONYOUHEVWY Kal n Bvnoiudtnta
13 @opég HeYaAUTEPN. ZTNV dla HENETN avakolvwOnke
OTL akdpa Kal 6ot aoBeveig gixav ppoFEV; kai/ry DLCO
<40% Sev ixav kivduvo BavATou PETEYXEIPNTIKA, EQOCOV
avéfBawvav dvw Twv 22m?,
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Agv @aivetal, CUPPWVA PE HEAETN, OTL N TTWON TOU
Sa0; katw ToL 90% Katd Tn SidpKela TPOKABOPIoUEVNG
EPYOUETPIAC, ATTOTEAEI TTPOYVWOTIKO SEIKTN TNG METEY-
XEIPNTIKAG TTopEiac?, evw avtiBeta AN peAétn Seixvel
OTITITWOTN TOU KOPESHIOU TTEPIOCOTEPOU amd 4% oTabepd
OUVOSEVETAL PIE METEYXEIPNTIKEG EMITAOKEG?.

Tuotaoelg: Kaho givai to 6MWT va pn cuvioTatal wg
SelkTng mMBAVWY HETEYXEIPNTIKWV EMIMAOKWV (BaBuog
a&lomortiag 2+, Babudc ovotaonc C), evw n Avodog avw
22m, anoteei cagr Seiktn EAAXIOTWY LETEYXELPNTIKWY
emmAoKWV (Babudc aflomoTiag 2++, Babuoc clotaongB).
Atopa mou, Katd tnv avodo okdAag (>22m) mapouactdlouv
ATTOKOPECHUO Avw ToU 4%, Ba TPETEL VA EKTIHWVTAL PE
AN PN KapSlomveupoviko ENeyxo (CPET) yia Tnv amoguyn
METEYXEIPNTIKWY eMMAOKWV (Babuocg aflomoTiag 2+).

0 poho¢ Tn¢ kapdiomveupoviki¢ dokipasiac aokRoEw¢
(CPET)

Xpnotlponoleital otatiké modAAATO i KUALOHEVOG
Tanntac. H dokipaocia yivetal oe cuvOrkeg MARPOUC
eAéyxou Twv apapétpwy mou TiBevtal . H mapdapetpog
NG HEYIoTNG Katavalwong o&uyovou amotelei Seiktn
NG LKAvOTNTAG AOKNOEWG.

H Sokipaocia autr, 0xt HOVOV EKTIUA TO CUVOAO TWV
KapOIOTIVEVHOVIKWYV EPESPEIWV TOU aaB8eVOUC AANA UmopEi
va mpocdlopiocel kal To aitio movu euBuveTal yia T Slakomr
NG Aoknon¢ (KapSlayyeloko, avamveuoTIKO, JUOOKENE-
TIKO). Tipég VO, >20ml/kg/min, (>75% mpofAendpuevng)
armoTeAOUV OEIKTN ACPANOUG HETEYXEIPNTIKNG TTOPEIAG
TIVEUIOVEKTOMNG EVW TIHES <10mI/kg/min (<40% mipoPAe-
TOPEVNC) amoTeAoUV Seiktn LYNAAG emMKIvOuVATNTAG YA
oTToladNTIOTE XELPOUPYIKN EMEUBOON UEIWONG TTVEUUOVIKOU
oykou. H dokipacia CPET Ba mpémel va yivetal cUH@Wva
LE TOUG KAVOVEG TTOU €xouv TeOel amo Tnv ATS?.

Tuotaocelg: To CPET ival EAeyXOUEVO, ACPANEC Kal
emavaliyipo. H VO,max katd tn Sidpkela auavopevng
aoknong, amotelei Tov MAéov a&LOTMOoTO OEIKTN METEYXEL-
PNTIKWV EMIMAOKWY BWPAKOTOUNG LIE AQAipPECN TTVEUOVOC
(BaBuoc a&lomoTiag 2++, fabudc cvotaong B).

YuoTdoelq yia hoPextour dev mapéxovtal pe ao@Alela,
£V YIO TIVEUIIOVEKTOMN IOXUOUV Ta avwtépw (Babuog
a&lomotiag 2++, Babuédc ovotaong C). Otav avfdavetal
n DLCO, petafaivovtag amd tnv neepia oto 70% tng
péyIoTNG KOTWOonNG, autd amotelel katd Toug Nang kat
ouv®, kaAuTepo Seiktn kat amd tnv VO, max (Babuog
alomotiag 2).
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XEIPIZMOXZ TOY AZOENOYZ MOY OA YMNOXTEI
MNEYMONEKTOMH

0 pOAOC TNE AMOKATACTAGNC TG AVATIVEUGTIKIG
\ettoupyiag mpo Kat HETA TRV APAiPEDT MVEVPOVIKOD
Lot

H puoloBepaneia Tov Bwpakog Bewpeital onUAVTIKN
yld TNV anmo@uyr ateAekTaciag HeTA amo AofekToun,
EVW HETA amo emepPacelg kapdiag, eAattwvovTal ol
EMIMAOKEC, €AV TTPONYNOEl TTPOEYXEIPNTIKN EKYUVACN
TWV EICTIVEVOTIKWV HUWV*30,

H mVEUPOVIKN amMOKATACTAON E TN CUVEPYAODia TOU
aoBevoug, amodeixOnke onuavTiKog mapdyovtag BeA-
Tiwong tng VO, og aoBeveic pe XA, ot omoiol gixav VO,
<15ml/kg/min, €101 WOTE va eAaTTWVETAL O APIOUOC
TWV EMMAOKWV Kal va BeAtiwvetal n mpoéyvwon?'. Mpo-
EYXEIPNTIKA TIPOYpAUpaTa ekmaideuong Tou acBevolg,
€xouv 00Ny oElL O€ PEiwon TNG VOCOKOUELOKIG VOONAEiag
KOl TwV MMAOKWV o€ aoBeveic pe XA Kal TVEULIOVIKO
Kapkivo*,

Yuotaoeig: H S1akormr Kamviopatog mpo Tou Xelpoup-
Yeiou yia 15-30 NUEPEC, ENATTWVEL TIG UETEYXEIPNTIKEG ETTI-
TAOKEC. (BaBuog aflomoTiag 2+, fabuodg cvotaong B).

H éykaipn PO KAl HETEYXEIPNTIKI TIVEUOVIKK aTTo-
katdotaon, Oa mpémel va cuoTtnOsi, kaBoTI QaiveTal 6Tl
BeAtiwvel Tn AsiToupylkdTNTA TOL TTIVELOVA. (BaBuoc
a&lomotiag 2+, fabuog cvotaong C).

Ta ouotiuata Fabpordynong yla tTnv mopeia Tou amo-
TEAEOPATOC, TTOU KATA KAIPOUG ETTIXEIPAONKE VA EQAPLIO-
0800y, e paivetal va €X0uv CUMPBOAR OTN LETEYXELPNTIKA
mopeia Twv acBevwv autwv.

Xpera{ovrai 6Mot autoi o1 acBeveic voonheia o MEO;

Agv ouvioTtaTtal, YEVIKA, OAot ol acBeveic autoiva dia-
KopiCovtal peteyxelpntikd oe MEO (BaBuog alomotiag
2+, BaBuoc ovotaonc C).

O1 aoBeveic evbidueoou KivoUvou (aoBeveig pe ote-
@aviaia véoo, EF <40%, appubpieg, kpeativivn >2mg/dl,
CUUTTTWMATIKN eYKe@alomdbela, FEV; <50%, cuvdpopo
amvolwv umvou, VO,max <15ml/kg/min, nmatikn ave-
TApKela, vevpovekToun i S1hoBektour)) Ba mpénel va
voonAetovtal oe MAD (Babudcg aélomaTtiag 2+, Babudc
ovuotaong Q).

Emiong, o1 aoBeveic mou eivat cofapou kivéuvou Ba
npémnel va petagépovial otn MAD (Babuog alomoTiag
2+, BaBuog ovotaonc Q).

Ot aoBeveic xapnAou Kivéuvou, HETA TO XELPOUPYEIO,
Ba mpémel va peTagépovtal 0Tn OWPAKOXEIPOUPYIKH
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povada kat 6x1 o€ yevikr povada. (Babuog aflomotiag
2+, fabpog ovotaong B).

Moétnta {wij¢ kat AertovpyiKn IkavotnTa

MoANEG HENETEG €xouv Bei€el OTL peTa amd AofBekToun
napatnpeitat Sucavaloya peyain peiwon twv FEV;, DLCO,
VO,max, mou ¢pBAavel aT1o 90% TwV TPOEYXEIPNTIKWV TILWV
3-6 UNVEC PETA, EVW OE TIVEUOVEKTOUN Ol SEiKTEC auToi
@Bavouv oto 70%- 80%, PeTA amd 6 puveg®3s,

levikd mavtwe, Bewpeital, amd Ta avwtépw dpbpa, ot
n avtoxn otnv doknon maiel onUavtiKotePo pOAo oTnV
mopeia NG avdppwaong, am’ O,Tl ol AEITOUPYIKO( SEIKTEC.
Adpopeg peNéTeC xouv Sei€el OTLN XELPOUPYIKH apaipeon
mvelpovoG ouvendyetal emdeivwon tng moldtntag {wrig
yla €va priva PETA TO XEIPOUPYEIO, EVW OL TTEPIOCOTEPOL
Seikteg kaBoplopou tng motdTnTag {wN¢, Emavépyxoval
OTO TIPOEYXEIPNTIKA EMIMEDQ, PETA ATIO 3-6 UAVEC, EKTOG
Kal €AV TTPOKELTAL YIa OAIKN TTVEUOVEKTOMR 8, EKTOG amd
Tnv DLCO, dgv @aiveTal 0Tl Ol AVTIKEIPMEVIKEC LETPHOEIC
TNG AEITOUPYIKAG IKAVOTNTAG TOU KApSLoavanveuoTIKoU
ouoTAMATOC TMai{ouv oNUAvVTIKG pOAO GTNV TTOLIOTNTA
{wnc, mou kaBopileTal oNUAVTIKA arTd TN PETEYXELPNTIKN
SUoTVOLa KAl TOV HETEYXEIPNTIKO BWwPaKIKO TTOVO333940,

Evlia@épov eival 0T1 ol MAéovV NAIKIWEVOL aoBEVEI
Kal ol Bewpoupevol wg uPnAou kKivouvou, dev @aivetal
va £X0UV XelpOTEPN MoLOTNTA {WNG LETEYXEIPNTIKA Ao
ekeivoug TTou gival xapunAou kivéuvou:,

Opogwvia - Xuotaon: Asv Bswpeital 611 ot SoKiua-
oigg MveUOVIKNG AsiToupyiag amd pPdVeG Toug, UmopoUV
vanpodlaypdgouv Tnv motdtnTa (WG LETA TO XEIPOUP-
yeio oto Bwpaka, aAAd amalTovvTal Kal To CUPMTWHATA,
onmw¢ SVOTIVOLA KAl PETEYXEIPNTIKOG TTOVOC. (BaBuog
alomoTiac 2).

XEIPOYPIIKEZ TEXNIKEZ

ZuvbuaopOC XELPOUPYEIOU YIa TIVEVOVIKO KaPKiVO
kat LVRS

‘Exel amodelxOei 611 aoBeveig, pe eppuonua Twv Avw
AoBwv, ogerolvTal CNUAVTIKA WE TTPOC TNV ToldtnTa
{wnckat Tnv emBiwon petda amod LVRS, mou mapd tnv Kakn
TIPOEYXEIPNTIKA AEITOVPYia TwV TTVELHOVWV Touc (PFTs),
£5Woav ArmodEKTA TOCOCTA PETEYXEIPNTIKWY ETTITAOKWY
kal Bvnowudtntoc’#2, Emiong, petd amd Aofektour, ol
aoBeveic e @uolohoylkolG 1 eNdxloTa mTabBoAoyikoug
TIVEUUOVEG, Tapoucldlouv Tn PEYOAUTEPN HETEYXEIPN-
TIKA peiwon otov FEV;, v doot €xouv xaunhod FEV;,
mapouctalouv eAaxotn PeTaBoln r Kat BeATiwon4344,



88

H ao@alig eKTiuNon TNG METEYXEIPNTIKNAG TIVEUUOVIKNG
Aertoupyiag, Ba mpémel va APl ur'oPLv To anotéeoua
Tou "EEPOUOKWHATOC" TOU UTIEPSIATETAUEVOU TIVEUIOVA
(edv n eméuBaon @uaika cuvodevetal kat amod LVRS) kal
TOU ETAVAEPIOPOU, aPSEVOPEVWV AANA TIANUUEAWG aE-
pllopévwy reploxwV. NMoCOTIKEC ATTEIKOVIOTIKES TEXVIKEC
(omvOnpoypAPnua AgPICHOU-AIMATWOEWG) UTOPOUV Va
SWO0OUV CNUAVTIKEG TTANPOYOPIES YU auTd™®.

Tootaon: ISaitepa o€ aoBeveic pe coPfapri XA kat
TPWIHA 0TAS1a TTVEVIOVIKOU KapKivou, N weélela mou Ba
poKUYeL amd tnv dpon Tng unepdidtaong, Ba pmopei,
o€ €MAEYUEVEC TOUNAXLIOTOV TIEPITTTWOELG, VA AvVTIOTAO-
Miogl kamoleg amod Ti¢ eMMAOKEG Tou Ba ogeilovtal oTnv
KOKN TIPOEYXEIPNTIK TIVEVUOVIKA AglToupyid. (BaBuog
a&lomotiag 2+, fabpog cuotaong B).

Xeipoupyikéc TexvikéG ENdooovoC emepPatikOTTOC
(THNpatekTOpRA Kat 6QNVOELSNC EKTO)

H oUykplon TNG amoteAeopaTIKOTNTAG (Go0OV agopd
otnv mMBavoTNTA UTTOTPOTIAG) TNG OPNVOEIBOUE EKTOUAG
o€ oxéon pe tn AoPektopn, €81 38/122 unotpornr otn
opnvoeldn, og axéon pe tn AofBektoun (23/125)%, av kat
UTTAPXOULV MEAETEC e avahoyn emiBiwon?. e aoBeveic pe
KapKivo Tvelpova Kat XapnAég epedpeieg, paivetal étin
TUNMaTeKTOMN €XEL avahoyn emBiwon 1e T AoPekToun
Kal emPBapuvel AlyOTEPO TNV avanveuoTIKN Asitoupyia®. H
OUYKPLON TWV ATTOTEAECUATWY TNG OPNVOEISOUC EKTOUIG
ME TNV TUNUATEKTOMN, Sgixvel 0TI o GyKoug peyéboug
2-3 cm, N TUNUATEKTOUN OUVOSEVETAL MmO PIKPOTEPN
UTTIOTPOTIN®, EVW Y1 OYKOUG HEXPL 2cm @aiveTal OTL N
o@nVoEeIdNG eKToUn €xel avaloyn emPiwon Pe TNV TUN-
MOTEKTOMR.

Lootaon:

A) TUNUOTEKTOWN Va ETIXEIPEITAL

® > ¢ aoBeveic otadiou IA (2-3 cm dykog) ue eAeVBepa
vooou opla >1cm (Babuog a&lomotiag 2, fabuog
ouotaong D)

® 3¢ aoBeveic otadiou | pe TTWYKO AEITOUPYIKO ENEYXO
(BaBuoéc a&lomortiag 2, Babudg cvotaong D)

® > ¢ acBeveic pe mponynOeica AoPektoun (Babudg
a&lomorTiag 2, fabuédc cvotaong D)
B) Zpnvoeldng ektopn va emixelpeitat:

® > ¢ aoBeveic otadiov IA (1-2 cm 6ykoc) (Babuoc allo-
moTiag 2, fabpog cvotaonc D)

® 3£ LIKPO (<2cm) IEPIPEPIKO AOEVOKAPKIVWA, TTUKVOTN-
Tag BoAngudalou (otnv HRCT) kat pe agpoPpoyxdypap-
pa (BaBuocg alomioTiag 2, fabuog ocvotaong D).
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XHMEIO- AKTINOGOEPATIEIA
2TON MNEYMONIKO KAPKINO

H okomudTtnTa TNG MPOoEYXEIPNTIKAG XNHEIOBepamneiag
aPOoPA OTIC KATWTEPW TTAPAUETPOUG:

a. MAéov amoteAeopatikn kKatavour Kat §pdon tou

XNUEOBEPATTEVTIKOU, TIPIV TN XEIP/KN EMEUPBAON
B. Invivo oKiun Tou XNUEIOBePATTEVTIKOU
Y. Meteyxelpntikn mapakoAovBnon, mou dev emnpealetal

amo TNV UMTOAEIPUATIKE SpaCTIKOTNTA TNG XNUELO- R

akTIvoBepareiag ou xopnyeital PETA TO XEIPOUP-

yeio.

Ta anmoteAéopata pehetwv otadiov Il dgixvouv ot
N TPOEYXEIPNTIKN XNMEloBepaneia og Aofektoun, Be-
TIWVEL TNV EYXEIPNOIUOTNTA KAl AUEAVEL OPLAKA TNV ETTI-
Biwon®.

Edv Opwg mpoKeLTal Yo TTVEUUOVEKTOMN, N LETEYXELPN-
TIKA BvnoludéTtnTa Katvoonpdtnta @aivetal étt avéavovtal
onUavTikd, 6tav mponynBei xnueloBepaneia, 1dlaitepa
0€ TEPIMTWOELG OEEIAC TIVEUIOVEKTOUNG >33,

Mapd o Yeyovog, 0TI ANNEG LENETEC, TTAEOV TIPOOPATEC,
€XOUV PETPLACEL TA avwTEPW SeSOUEVA TNG TTVEUIOVEKTO-
pNG4>, ev TouTolg Sev AANaav ol CUCTACEIC

H mpooBrikn aktivoBepaneiag otnv mpoeyxelPNTIKN
XNUeloBepareia cuvoSeVETAL ATIO AVTIQPATIKEG UENETEC
KAl armaiTouvTal TTEPLOCOTEPEG PEAETEC TTPOSPOUIKOU
XOPAKTAPA, Yia TNV €KSoon 0dnylwv.

Oaivetatl emiong 6TLn aktivoBeparneia o€ KAPKIVOTTABEIG
TIPOKAAE( 0€ TOGO0OTO 5-15% Twv acBevwv pe Ca mvel-
pova, veupovitida®s, evw ot taaveg kat n gemcitabine
TIPOKOAOUV HEIWON TNG AVATIVEUOTIKNG AEIToupyiage.
Eival emiong yvwoTto, 611 apkeTd okevdopata ((doxoru-
bicin, taaveg, pitopukivn, Vinorelbine, gemcitabine kat
mativa), mpokaAoUv gualoBnTomoinon Tou mveLova
oTtnVv aktivoPoia.

Tootaon: Metd amo xnpelo 1) Kal aktivoBeparneia,
KAl UOIKA TTPLV aTTo TO XELPOUPYEIO, 0 aoBevnc Ba mpémel
va umtoBaAAeTal og Sokipaoia MVeUUOVIKAG AlToupyiag,
18laitepa o€ pétpnon tng DLCO. (Babuodc alomoTtiag 2+,
BaBuog ocvotaong C)

JUUTTEPACUATIKA, OE XEPOUPYIKN EMEUBACN UIKPOTEPN
TNG TTVEUUOVEKTOUNG, N TponynBeioa xnuelobeparneia dev
AANACEl TN HETEYXELPNTIKA BvnoludTnTa KAt voonpoTnTa
EVW OE TIVEUOVEKTOMNA TNV adu&dvel: Opoiwg n mpoodikn
akTvooAiag og mponynBeioca xnuelobBepaneia mou ako-
AouBeital amod mveupoveKTour, AUEAVEL TN HETEYXELPNTIKNA
voonpotnta Kat Bvnopdtnra. (Babuoc alomotiag 1).
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Eniépaon ¢ aktivoBepansiag otov mveupova

H npoUndpyovoa XA, @aivetal 6Tt au€dvel Tn voon-
potnta o€ aoBeveic mou unmofdAlovTal o€ akTivooAia®s,
Daivetal emmiong 6Tin xapnAn didxuon kat n umoéuyovaipia
(<80mmHg), cuvodevovtatl and avénon Tng eMiMTwong
NG ToIKOTNTAG TNG AKTIVOBEPATEING OTOV TTVEUOVA>S S0
OUWG N METPNON TWV TIVEVROVIKWY OYKwv Kat tng DLCO,
Oev umopei va mpokaBopioel Tnv mMOavOTNTA TIVEUUOVIKAG
BAABNG peTa amod aktivoBeparneia.

Enidpaon ¢ xnpetoBepansiag oTov mvevpova

‘Onwg pe TNV akTivoBeparneia, £T0L KAl YE TN XNUEL-
oBeparneia, 6gv UTIAPXOLV CAPN] KATWTEPA OPLA TWV
OTPOUETPIKWY TIHWV Kal TnG DLCO, kdtw Twv omoiwv
Ba mpémel va amogevyeTal n xnuelobepaneia (fabuog
alomoTiag 2++).

Aveyyeipnteg mepIMTWOELC KApKivou - EVAANAKTIKES
Nogig

a. Xe2000 aoBeveic otadiou | katllamou dev umopovoav
va eYXELPIoOoUV AOyw AAAWV TABOAOYIKWV alTiwy
kat urtoBAABNKav og akTIvoBolia. avagépeTal 5ETHC
empBiwon 13-19%°'. Armote)ei emopévwg cvotaon
yla akTtivofolia Twv acBevwv mou umdyovTal oTIG
avwTépw Katnyopieg (Babuodc aflomoTiag 1, Babuog
ovotaong B)

B. OTUmogTNnCakTivofohiagmou Ba xopnynOsi, cuviota-
Tatva givato CHART (ouvexng, umepkAaopatomolnuévn
akTivoBepareia) kat ot n ouvnOng KAaouatomonuévn
akTivoBeparneia, kaBoTt o Tumog CHART, Bektiwvel
™ 61et emBiwon® (Babuodg alomoTiag 1, Babuoc
ovuotaong B).

Moto¢ Ba mep1BaAmel Kat mov Tou¢ aoOeveic mou
vQioTavral Xelpoupyikn eméppaon Aoyw Kapkivov
TVEUOVQ;

ZUPpwva Pe TIC Béoelc opowviag Tou ACCP mou
éyvav 6ekTéC Kal amd tnv Evpwndikry évwon Kapdiobw-
POKOXEIPOUPYWV KAl AKTIVODEpameuTwy, TNV EMEUPaocn
Ba npémnel va mpaypatomnolei Bwpakoxelpoupyog Kat Oxl
YEVIKOG XELPOUPYOG Kal OTO EMITEAEIO TNG TTPO- KAl PET-
EYXELPNTIKAG TapakoAouBnong tou acBevoug, Ba mpénel
VO CUPUETEXOUV TTVEUHIOVOAOYOG, OKTIVOBEPATTEVTHAG KAl
xnueoBepameutng (Babuog aélomoTtiag 2++, Babpoc
ouoTaong B). To KEVTPO TNG XELPOUPYIKNAG eMEPBaong Ba
TIPEMEL va gival eEEIOIKEVIEVO 0 BWPAKOXEIPOUPYIKES
emepupdoelg, kaBoTI auto paivetal 6Tt BeATiwvel dAoug
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TOUG METEYXELPNTIKOUG OeiKTEC TOPEiag Tou aoBevoug
(BaBuoc aflomoTiag 2++, fabudcg ovotaoncB). To kévtpo
auTo Ba pEmel va eKTENE AVw TWV 25 TTVEUOVEKTO WV
avd £€T10¢ (Kal LEYAAUTEPO PUOIKA APIOUS NoBEKTOUWY)
(BaBuocg aflomoTiag 2+, Babuog cuctaong C). Emiong n
akTivoBeparneia, Ba mpémel va yiveTal o€ 101k KEVTpa.

ZUVOTTIKI} ava@opd Twv mpoimoféocwv
Y10 TOV XEIPIOPO TWV ACOEVWVY PE IVEVHOVIKO KapKivo

H oupdda 181kwv cup@wvei 0Tn onuacia Tou poAou
Twv SOKIUACIWV CWUATIKAG AOKNONG, 0TNV EMAOYN TWV
uToYN@Piwv yla XELPOUPYLKH apaipeon TOU TTIVEUOVIKOU
Kapkivou. Q¢ mpotaon yla TNV KAatdAAnAn dokiupacia
Bewpeital To CPET (KUKAIKO epyOUETPO), AANG €dv Sev
undpyet SlaBéoipo, ToTe Pmopei va xpnotpomolnBei n
Sokipacia avédou okaiag, urtd TNV MpolnéOeon oti
YiveTal amodektd cwoTA n xprion Tne.

Ta KATWTEPA OPLA TWV AEITOUPYIKWVY SOKIUACIWY TPO-
TIOTTOlOUVTAL OTIWG OTO Keipevo avagépovtal, dedopévng
NG KAAUTEPNG TEXVIKIAG TTPOOTIEAACNG KAL TNG KAAUTEPNG
METEYXELPNTIKAG TTapakoAolOnong.

‘Epgpaon didetal otov mpwto alyoplOuIko mivaka
TIPOCEYYIONG TOU a0BevoUg amd KapSIoAOYIKAG AMOPEWC,
oV ava@PéPOnKe Tponyouueva. Ot aoBeveic e XaunAo
kapSlakd Kivouvo, ) uTtd cwaoTd PUOUILOUEVO LIE PapPUa-
KEUTIKN aywyr KapdloAoyiko mpoPANUa, TapaméumovTal
yla TIVEUPOVOAOYIKN EKTiUNON, HE Bdon tov deltepo
aAyoptBuiké mivaka. H mAnpng ompopétpnon katn DLCO
BewpolvTal 0TI amapaitnTa MPETEL va EKTEANOUVTAL O
OMoug Toug aoBeveic kal dool €€ AUTWV TTAPOUCIACOUV
FEV; i DLCO k&tw tou 80%, Ba mpémel va unofBdAhovtal og
mANpeg CPET pe VO, max, 1 emi aduvapiog aveupéoewg Tou
OUYKEKPIPEVOU punxavipatog, va dokipdlovtat ot OKANEG
(>22m) katedv Sev avteneENDel o€ AUTO 0 acOevig, TOTE
oMwaodNTOTE va mapaméumeTal yia EAeyxo oto CPET.

Oa mpémel va TovioBei duwg, 6TL N aduvapia EKTENETEWC
OAWV TwV avwTépw SOKIUACIWY, UTTOPE( va gival amoTé-
AECHA CUPTTAPOPAPTOUVTWY TTPORANUATWY LYEIAC. 2TIC
TIEPIMTWOELG AUTEG Bewpeital 0T pia peilwv XEIPOUPYIKH
enéuPacn oTov MVEUOVA (TTVEUHOVEKTOUN), DswpEiTal wg
uPnAoU Kivéuvou (agou @uaolkd o acBevrig umoPAnOei, eav
umopei og ompopéTpnon- DLCO) kai o aoBevric Ba mpémel
VO PHETAPEPETAL UETEYXELPNTIKA 08 MAD ) MEO®:.

O \oéyo¢ mou ol eplocdTePEC 0dnyiec Aapupdvouv
w¢ emimedo ovotdoswc B i C katl w¢ a&lomoTia 1o 2 Kal
Ox1 1o A Kali To 1, gival Kupiwg n @UON TOU AVTIKEIMEVOU,
TTOU KAB10TA TIC TUXAIOTTOINUEVEG MENETEG SUOKOAEC Kal
Un TTPOKTIKEG.
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A6 povn TG n nAikia (>70 ) > 80) Sev Ba mpémel va
BewpeiTal WG ATTAYOPEVTIKOC TAPAYWYV YIa XEIPOUPYIKN
enéupaon, aAAd Ba mpémel ol CUVUTIAPXOUOEC VOOOL Va
e€etalovtal TOAD TPOOEKTIKA'.

2 & avTiBeon e TNV TVEUIOVEKTOWI, OTTOU Ol 08nYiEC
givat ToAU cageig, dev pmopouv va 608ouv pe avdioyn
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akpifela odnyieg yia xnueloBepamneia ) aktivobeparneia
1 AAAoU €iB0UC XEIPOUPYIKWVY ETTEUPACEWV.
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SUMMARY. Collaboration of a multidisciplinary team of experts on
the functional evaluation of patients with lung cancer was facilitated
by the European Respiratory Society (ERS) and the European Society
of Thoracic Surgery (ESTS), in order to draw up recommendations
and provide clinicians with clear, up-to-date guidelines on their fit-
ness for surgery and chemo-radiotherapy. The subject was divided
into various different topics, each of which was then assigned to at
least two experts. The authors searched the literature according to
their own strategies, with no central literature Review and compiled
draft reports on each topic, which were then reviewed, discussed
and voted on by the entire expert panel. The evidence supporting
each recommendation was summarized, and graded as described
by the Scottish Intercollegiate Guidelines Network Grading Review
Group. Clinical practice guidelines were generated and finalized in
a functional algorithm for risk stratification of the lung resection
candidates, with emphasis on the cardiological evaluation, forced
expiratory volume in 1 s (FEV;), systematic carbon monoxide lung
diffusion capacity (DLCO) and exercise testing. In contrast to lung
resection, for which the scientific evidence is more robust, it was
not possible to recommend any specific test, cut-off value, or algo-
rithm for chemo-radiotherapy, due to the lack of data. It is highly
recommended that patients with lung cancer should be managed in
specialized units by experienced multidisciplinary teams. Pneumon
2010,23(1):91-102.

INTRODUCTION

Despite refinement of medical treatment, lung resection remains the only
curative treatment for lung cancer. However, since only 20-25% of patients
with lung cancer have operable lesions, and because of the widespread use
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of neoadjuvant chemotherapy, most patients are treated
with chemo- and/or radiotherapy.

The remit of the task force was reassessment of the
functional evaluation of patients before surgery for lung
cancer, assessment of the acute and long-term risks
related to chemoradiotherapy which should be taken
into account when elaborating treatment strategy, and
formulation of recommendations for patients who are
not eligible for surgery.

The guidelines should provide the physician with a
basis for evaluation of the benefit/risk ratio related to
each therapeutic option offered to the patient.

METHODS

The task force was composed of 14 participants,
identified on the basis of their expertise in the area of
lung cancer. The subject was divided into several dif-
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ferent topics, which were each assigned to at least two
experts who searched the relevant literature, made draft
reports and solicited comments in advance of the meet-
ings [2008 European Respiratory Society (ERS) and the
European Society of Thoracic Surgery (ESTS) congresses]
at which the recommendations were reviewed, discussed
and voted upon. The recommendations were graded
as described by the Scottish Intercollegiate Guidelines
Network Grading Review Group (SIGN) (table 1).

CARDIOLOGICAL EVALUATION BEFORE LUNG
RESECTION FOR LUNG CANCER

The cardiological evaluation should be based on
a well-validated index providing estimates of patient
risks, but more detailed evaluation should be based on
the characteristics of the individual patient. Detailed
evaluation for coronary heart disease is generally not

TABLE 1. Scottish Intercollegiate Guidelines Network (SIGN) grading system for recommendations in evidence based guidelines

Levels of

evidence

T++ High-quality meta-analyses, systematic reviews of RCTs, or RCTs with a very low risk of bias
1+ Well-conducted meta-analyses, systematic reviews of RCTs, or RCTs with a low risk of bias

1 Meta-analyses, systematic reviews or RCTs with a high risk of bias

2++ 1) High-quality systematic reviews of case-control or cohort studies, or

2) High-quality case-control or cohort studies with a very low risk of confounding bias, or chance and a high probability

that the relationship is causal

2+ Well-conducted case-control or cohort studies with a low risk of confounding bias, or chance and a moderate probability
that the relationship is causal

2 Case-control or cohort studies with a high risk of confounding bias, or chance and a significant risk that the relationship
is not causal

3 Nonanalytical studies, e.g. case reports and case series

4 Expert opinion

Grade of

recommendations

A 1) At least one meta-analysis, systematic review, or RCT rated as 1++ and directly applicable to the target

population, or

2) A systematic review of RCTs or a body of evidence consisting principally of studies rated as 1+ directly
applicable to the target population and demonstrating overall consistency of results
B 1) A body of evidence including studies rated as 2++ directly applicable to the target population and
demonstrating overall consistency of results, or
2) Extrapolated evidence from studies rated as 1++ or 1+
C 1) A body of evidence including studies rated as 2+ directly applicable to the target population and
demonstrating overall consistency of results, or
2) Extrapolated evidence from studies rated as 2++

D 1) Evidence level 3 or 4, or

2) Extrapolated evidence from studies rated as 2+

*RCT: randomized control trial.
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recommended for patients with an acceptable exercise
tolerance, such as the ability to walk up two flights of
stairs without stopping. Aggressive cardiac interventions
should be instituted prior to surgery in patients who
would need them irrespective of the surgery, but inter-
ventions specifically for surgery are of limited benefit'.
Furthermore, recovery after coronary bypass surgery
may take several months, and the need for aggressive
anti-platelet therapy presents a major challenge in the
perioperative context?.

Beta-blockers reduce perioperative myocardial infarc-
tion significantly, but the commonly used beta-blocker
regimens increase the risk of stroke, presumably due to
bradycardia and hypotension, and can increase overall
mortality>*. In patients with very advanced coronary
disease, in whom the risks of myocardial infarction are
especially high, the cardioprotective benefits of short-
acting beta-blockers, whose potential deleterious effects
are easier to reverse, may outweigh their bradycardic and
hypotensive effects®. Alternative adrenergic modulation,
such as administration of clonidine and related drugs®, may
be useful, but larger randomized trials will be required
to evaluate the effectiveness of a,-adrenergic agonists
and statins.

Recommendations for cardiological evaluation before
lung resection are given in table 2 and are summarized in
an algorithm (figure 1). Patients who are at low cardiologi-
cal risk or who have optimized cardiological treatment
may proceed with the pulmonary evaluation.

PULMONARY EVALUATION BEFORE LUNG
RESECTION FOR LUNG CANCER

The predicted post-operative forced expiratory volume
in 1 s (ppo)-FEV: is pivotal in choosing further tests or
excluding patients from operation without further tests’.
Many case series have shown that the peri-operative risk
increases substantially when ppo-FEV; is <40% predicted,
with reported mortality rates in the range of 16-50%?¢.
Nakahara and coworkers found a mortality rate as high as
60% when ppo-FEV; was <30% predicted®. More recently,
Brunelli et al', showed that ppo-FEV; was not a reliable
predictor of complications in patients with pre-opera-
tive FEV; >70% predicted, and also that in patients with
a ppo-FEV; <40% predicted, the mortality rate was only
4.8%. These findings have been partly explained by the
so-called “lung volume reduction effect” that can reduce
the functional loss in patients with moderate or severe
chronic obstructive pulmonary disease (COPD)"'2,
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Immediate post-operative estimation of pulmonary
function

Although ppo-FEV; is fairly accurate in predicting
the definitive residual value of FEV; 3-6 months after
surgery, it substantially overestimates the actual FEV,
observed in the initial post-operative days, when most
complications occur®.

Varela et al”® showed also that on post-operative day
1 after lobectomy the actual FEV; was 30% lower than
predicted, and as a result was a better predictor of com-
plications than ppo-FEV;'**. According to these findings,
an attempt should be made to predict FEV; early after
lobectomy and pneumonectomy.

Recommendation: The ppo-FEV; should not be used
alone to select patients with lung cancer for lung resec-
tion, particularly patients with moderate to severe COPD.
It tends to underestimate the functional loss in the initial
1-3 postoperative days and does not appear to be a reli-
able predictor of complications in patients with COPD.
A ppo-FEV; value of 30% predicted is suggested to be
a high risk threshold for this parameter when included
in algorithm 2.

Use of DLCO before surgical resection for lung cancer

Early reports demonstrated that the carbon monox-
ide lung diffusion capacity (DLCO) decreases after lung
resection, and that DLCO <40% predicted is associated
with a high risk of postoperative mortality. Based on
data collected by the panel experts, the limit should be
lowered to 30% predicted's'?. DLCO is very important
test even in patients with a normal FEV; (>80%) or normal
FEV./FVC ratio (>70%)'®.

Recommendation: DLCO should be measured and
evaluated in combination with FEV; in algorithm 2 (Level
of evidence 2++, grade of recommendation B).

Itis suggested that the limit of 40% predicted for the
DLCO is high and should be decreased to 30% predicted
because of the advancements in preoperative and peri-
operative technology and surgical technique.

Split function studies

Ventilation scintigraphy and perfusion scintigraphy
both provide good prediction of post-operative lung
function, but only one of the two is needed as there
is no additional benefit in performing both. (Level of
evidence 2+).

Teams concerned with research in preoperative evalu-
ation before lung cancer surgery should be encouraged
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TABLE 2: Assessing and addressing cardiac fitness for radical lung cancer surgery

Issue

Recommendations and evidence

Estimating pre-
operative cardiac risk

Summary
recommendation

Noninvasive stress test

Identifying patients
with aortic stenosis

Echocardiography

Patients should be risk stratified using validated risk indices, which should direct any additional testing
(Recommendation grade B, evidence level 2++)

Patients with: 1) poor functional status (<4 METs) and 1-2 RCRI criteria, and 2) a history of angina or
claudication should generally be appropriate for noninvasive testing to assess risks for surgery (Recom-
mendation grade B, evidence level 2++)

Patients at >20% risk according to initial estimates (RCRI >3) may still have high peri-operative risk,
despite a negative noninvasive study (>5% post-test probability with negative test) (Recommendation
grade B, evidence level 2++)

However, treatment strategies based on the results of noninvasive testing are not of proven value

Patients with physical findings consistent with aortic outflow tract obstruction should have pre-operative
echocardiography (Recommendation grade B, evidence level 2++)

Pre-operative echocardiography should also be obtained when other valvular disease, left ventricular
dysfunction, or pulmonary hypertension is suspected, according to published guidelines (Recommenda-
tion grade B, evidence level 2++)

Cardiological

approaches for reducing

risks

Patients with
hypertension

Patients with pulmonary
hypertension or
congenital heart disease

Patients with
hypertrophic
cardiomyopathy

Patients with heart
failure or arrhythmias

Pulmonary artery
catheterization

Peri-operative beta
blockade

Peri-operative a-
adrenergic modulation

Other anti-ischaemic
medication

Peri-operative use of
HMG-CoA reductase
inhibitors (statins)

Peri-operative coronary
revascularisation

Anti-hypertensive medications should be administered up until the morning of surgery and be contin-
ued orally or intravenously as soon as possible post-operatively (Recommendation grade D, evidence
Level 4)

Beneficial long-term treatment could be generally recommended during the peri-operative period
(Recommendation grade D, evidence Level 4)

Management could be similar to the chronic setting (Recommendation grade D, evidence Level 4)

Elective surgery could be delayed if heart failure or arrhythmias are unstable, meet accepted criteria
for new interventions, or are likely to represent inadequately treated ischaemic heart disease. Optimal
management of patients with stable heart failure or adequately treated arrhythmias could adhere to
published guidelines (Recommendation grade D, evidence Level 4)

Few, if any, non-cardiac surgery patients must receive routine pulmonary artery catheterization (Recom-
mendation grade A, evidence Level 1++)

Patients with ischaemic heart disease generally do not benefit from newly prescribed peri-operative
beta blockade (Recommendation grade A, evidence Level 1++), but beta blockers should be continued
in patients who are already taking them (Recommendation grade B, evidence Level 2++) and may be
beneficial as new therapy in very high-risk patients (Recommendation grade B, evidence Level 1)

Modulation of the a-adrenergic systems with drugs such as clonidine may be beneficial for vascular surgery
but are of less certain benefit for other operations (Recommendation grade A, evidence Level 1+)

Prophylactic nitrates can reduce ischaemia but not major events; prophylactic calcium channel blockers
are of uncertain benefit (Recommendation grade B, evidence Level 2++)

Statin lipid-lowering agents could be started before non-cardiac surgery whenever long-term lipid-
lowering therapy is indicated (Recommendation grade D, evidence Level 4)

Patients at high risk clinically or based on noninvasive testing must be considered for diagnostic cath-
eterization. Coronary revascularization must be recommended only for patients who would benefit in
the absence of the planned surgery of lung (Recommendation grade A, evidence Level 1++)

METs: metabolic equivalents, RCRI: revised cardiac risk index, HMG-CoA: 3-hydroxy-3-methyl-glutaryl coenzyme A
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RCRI>2 or
medications

2) A newly suspected cardiac
condition

stairs

1) Any cardiac condition requiring

3) Inability to climb two flights of
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History
Physical
examination
Baseline ECG

No

RCRI:
High risk surgery

Cardiac consultation with noninvasive cardiac
Treatment as per AHA/ACC guidelines

(including lobectomy

testing, or pneumonectomy)

Ischaemic heart

Need for

coronary
intervention

(CABG or PCI)

medical interv

Y

Continue with ongoing cardiac
Institute any needed new

blockers, anticoagulants or
statins)

disease (prior
myocardial infarction,
angina pectoris)

Heart failure

Insulin-dependent
diabetes

care

Previous stroke of TIA

entions (e.g. beta-

Creatinine 22mg/dL

Postpone surgery
for 26 weeks

Lung function tests

AHA/ACC: American Heart Association/American College of Car

diology Foundation, CABG: coronary artery bypass graft - PCl: primary

coronary intervention, RCRI: Revised Cardiac Risk Index -TIA: transient ischaemic attack.

FIGURE 1: Algorithm for cardiac assessme

to use quantitative CT, MRI or SPECT. (Level of evidence
24).

Exercise tests: systematic or selective?

The aim of exercise testing is to stress the overall
cardiopulmonary/systemic oxygen delivery systems and
estimate the physiological reserve that may be available
after surgery. During exercise, the lung experiences

nt before lung resection in lung cancer patients.

increases in ventilation, oxygen uptake, carbon dioxide
output and blood flow similar to those observed during
the post-operative period after lung resection.

A recently published meta-analysis showed that the
exercise capacity, expressed as VO,, peak is lower in
patients who develop post-operative cardiorespiratory
complications after lung resection”.

Several authors have found a good correlation between
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Cardiac assessment: FEVA
low risk or > DLCO *  Both >80%
treated patient
Either one
<80%
Exercise testing
Peak VOZ2 or climbing 7 flights
<35% A (>22m) >75% 1
: . If the patient does not climb » ;
<10 ml/kg/min >20ml/kg/min
g/mi >22m, VO2 peak measurement g
is required
Y
35-75% 1} 10-20ml/kg/min
h 4
PpoFEVT, Both >30%
ppoDLCO
A 4
At least one <30%
<35% A Ppo-
<10-20ml/kg/min peakVO2
v v [ >35% ri >10ml/ka/min
Lobectomy or l { ” X
pneumonectomy are R " o calculated Resection up to
usually not eseclion Upt Otca Culate pneUmonectDmy
recommended exten

Figure 2. Algorithm for assessment of cardiopulmonary reserve before lung resection in patients with lung cancer.

alow VO, peak (% of predicted) and poor post-operative peak <16 mL/kg/ min or <20 mL/kg/min-1 were more
outcome'™', Itis generally reported that a value <50-60% likely to suffer complications'2°.

predicted increases the surgical mortality risk. Surgical Recommendation: Exercise tests are indicated for all
treatment was contraindicated for patients with a VO, patients undergoing surgery for lung cancer with FEV1

peak <40% or <10 ml kg/min. Patients who had a VO, or DLCO <80% of normal values. (Level of evidence 2++,
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grade of recommendation B).

Low-technology exercise

Distance walked in 6-12 min has been shown to be
highly reliable in estimating VO2 peak in healthy subjects,
patients with COPD and transplant candidates, but non-
unequivocal findings have been published regarding
its association with post-operative outcome after lung
resection?%3,

Several papers have reported the effectiveness of the
stair climbing test in predicting major cardiopulmonary
complications after lung resection. Patients climbing <12
m had two-fold and 13-fold higher rates of complications
and mortality, compared to those climbing >22 m (<1%
mortality rate); even in patients with pro-FEV, and/or
pro DLCO <40% predicted, the mortality rate in those
climbing >22 m was zero*.

It has been reported that oxygen desaturation <90%
during standardized incremental cycle ergometry was
not a significant predictor of post-operative cardiopul-
monary morbidity®. It was recently found, however, that
a desaturation of >4% was significantly associated with
post-operative complications, even after adjusting for
other factors with regression analysis?.

Recommendation: The stair climbing test (height of
ascent >22 m) should be used as a first-line functional
screening test to select patients who can safely undergo
operation or to identify those who need more sophisti-
cated exercise testing. (Level of evidence 2++, grade of
recommendation C).

The role of cardiopulmonary exercise testing (CPET)

In CPET, maximal or symptom-limited exercise is
performed, usually on a bicycle or treadmill. CPET is
performed in a controlled environment with continu-
ous monitoring of various parameters; VO, peak is the
single most important parameter as a direct measure
of exercise capacity. CPET not only allows assessment
of overall cardiopulmonary reserves but, in the case of
limitation of exercise capacity, it also enables elucidation
of the reason for this, such as pulmonary, cardiovascular
or musculoskeletal limitations.

There is currently wide consensus that values of VO,
peak of >20 mL/kg/min qualify the patient for lung re-
section procedures up to pneumonectomy, whereas
values <10 mL/kg/min indicate a high risk for any level
of resection. Expressed as per cent of predicted the
respective values are >75% and <40% predicted. CPET
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should be performed according to the published ATS
guidelines?.

Recommendation: CPET is performed in controlled
environment, and is reproducible and safe. VO, peak
measured during an incremental exercise on treadmill or
cycle should be regarded as the most important param-
eter to consider as a measure of exercise capacity and itis
highly predictive of post-operative complications. (Level
of evidence 2++, grade of recommendation B).

The following basic cut-off values for VO, peak should
be considered: >75% predicted or >20 mL/kg/min qualifies
for pneumonectomy; <35% or <10ml/kg/min indicates
high risk for any resection. The evidence is not sufficient
to recommend separate cut-off values for lobectomy.

Wang et al found, in 57 patients, that the increase in
DLCO from rest to 70% of maximal workload was the best
pre-operative predictor of post-operative complications,
followed by VO, peak measurement?.

PATIENT CARE MANAGEMENT

The role of rehabilitation before and after lung
resection surgery

Pulmonary rehabilitation is effective in respiratory
patients with disability.

Chest physiotherapy was found to be more effec-
tive than incentive spirometry in reducing the rate of
pulmonary atelectasis after lobectomy. Pre-operative
inspiratory muscle training may decrease the prevalence
of late complications after cardiac surgery*-°.

Comprehensive pulmonary rehabilitation was shown
to improve VO, rate before surgery in patients wit COPD
who had low VO, (15mL/kg/min), reducing late compli-
cations and not influencing operability and prognosis®'.
Pre-operative training programmes have led to a reduc-
tion of the length of hospital stay and complications in
patients with COPD operated on for lung cancer®?.

Recommendation: For smokers, smoking cessation
of sufficient duration (2-4 weeks) before surgery should
be recommended, since it may decrease post-operative
complications. (Level of evidence 2+, grade of recom-
mendation B).

Early pre- and post-operative rehabilitation should be
recommended, since it may produce functional benefits
in patients with resectable lung cancer. (Level of evidence
2+, grade of recommendation C).

Although lacking accuracy for assigning specific risk
for individual patients, models incorporating functional
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characteristics, comorbidity factors, and surgical variables
are valid and useful tools for predicting relative opera-
tive death or major cardiopulmonary complications in
groups of patients.

Do we need to send all patients with thoracotomy
to the intensive care unit (ICU)?

Systematic admission to the ICU after thoracotomy
should not be recommended. (Level of evidence 2++,
grade of recommendation C).

Patients undergoing complex pulmonary resection,
those with marginal cardiopulmonary reserve and those
with moderate to high risk (i.e., patients with coronary
disease, EF <40%, arrhythmia, symptomatic cerebrovas-
cular disease, FEV; <50% predicted, central or obstructive
sleep apnoea, VO, max <15ml/kg/min, liver dysfunction,
pneumonectomy or bilobectomy) should be admitted to
a high dependency unit (HDU). (Level of evidence 2++,
grade of recommendation B).

Residual function and quality of life (QoL) after radical
treatment

Many studies have shown that after lobectomy there
is a disproportionate functional early loss. FEV;, DLCO
and VO, peak may reach values as high as 90-95% of
preoperative values, 3-6 months after operation333¢,
In general, exercise tolerance displays more complete
recovery compared to airflow and gas exchange capaci-
ties, presumably due to other compensatory mechanisms
related to the cardiovascular system and the peripheral
oxygen extraction capacity.

Several studies have shown that lung resection is as-
sociated with a transient worsening of QoL one month
following the operation, but with most of the scales
returning to pre-operative values after 3-6 months. An
exception to this trend is represented by patients un-
dergoing pneumonectomy, who display a persistent
deterioration of physiological and mental QoL*"%, With
the exception of DLCO, the objective measures of cardi-
orespiratory function do not appear to correlate well with
QoL which mainly depends on the patients’ symptoms
such as dyspnea and post-thoracotomy pain33394°,

Surprisingly, elderly patients and those considered
at increased surgical risk showed no difference in the
post-operative physiological and mental QoL status from
those of lower risk counterparts,

Recommendation: Specific QoL instruments should
always be used for QoL evaluation. Perception of symp-
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toms has been reported to be more important for QoL,
implying the need for monitoring respiratory symptoms
and pain after thoracotomy or chemotherapy. (Level of
evidence 2+).

SURGICAL TECHNIQUES IN LUNG CANCER

Combined cancer surgery and lung volume reduction
surgery (LVRS)

A subgroup of patients with upper lobe emphysema
appeared to be the ideal candidates for lung volume
reduction surgery (LVRS) with significant improvement
in exercise capacity and survival despite their severe
pre-operative pulmonary function defect (PFTs). After
anatomical lobectomy, patients with normal or mildly
diseased lungs have the greatest post-operative de-
crease in FEV;, whereas those with poor baseline func-
tion present minimal change or even improvement in
post-operative FEV;.

Accurate estimation of post-operative pulmonary
function should take into account the effect of deflating
the over-expanded thorax and reinflating perfused lung
areas. Quantitative imaging techniques (ventilation and
perfusion scintigraphy) may provide useful information
about these effects®.

Recommendation: Consideration of fitness for surgery
should acknowledge the effects of lobar LVRS in patients
with severe COPD and early lung cancer stages: resecting
a hyperinflated and poorly perfused tumour-containing
lobe can outweigh any loss of function or the risks of
major adverse events. (Level of evidence 2++, grade of
recommendation B).

Surgical techniques charcterized by minor degrees
of intervention (segmentectomy and wedge resection)

Comparison of effectiveness (regarding the likelihood
of recurrence) between wedge resection and lobec-
tomy showed 38/122 recurrence for wedge resection
and 23/125 for lobectomy*®, but other studies show
equivalent survival?. In patients with lung cancer who
have low reserves, it appears that segmentectomy offers
similar survival to lobectomy with less stress on respira-
tory function*®. Comparison of the outcome of wedge
resection and segmentectomy shows that in tumours
of 2-3 cm in diameter segmentectomy is associated with
less recurrences?®, while for tumours smaller than 2 cm
it appears that wedge resection offers similar survival to
segmentectomy®°.
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Recommendation

A) Segmentectomy can be carried out:

® In patients with stage 1A cancer (2-3 cm tumour) with
margins of resection of >1cm (Level of evidence 2,
grade of recommendation D)

® In patients with stage 1 cancer with poor functional
capacity (Level of evidence 2, grade of recommenda-
tion D)

¢ In patients who have undergone a prior lobectomy
(Level of evidence 2, grade of recommendation D)

B) Wedge resection can be carried out:

® In patients with stage 1A cancer (1-2 cm tumour) (Level
of evidence 2, grade of recommendation D)

® Forasmall (<2cm) peripheral adenocarcinoma with an
air-containing image (ground glass opacity) on HRCT.
(Level of evidence 2, grade of recommendation D)

CHEMO-RADIOTHERAPY IN LUNG CANCER

Neoadjuvant chemotherapy for lung cancer may have
several advantages, including: 1) more efficacious distri-
bution of the chemotherapeutic agent prior to surgical
manipulation; 2) in vivo testing of the chemotherapeutic
agent; 3) follow-up not hindered by the residual effects
of chemo- or radiotherapy administered after surgery.

The evidence from randomized phase lll trials indicates
improved resectability after chemotherapy and suggests
a marginal survival advantage for lobectomy®'.

Significantly overall morbidity and mortality rates have
been reported for pneumonectomy after chemotherapy,
and in particular, for right pneumonectomy®2,

Induction of chemo-radiotherapy may, however, be a
prelude to significant morbidity and mortality, although
recent evidence from institutional studies shows increased
safety in adding radiotherapy to chemotherapy induction
regimens>*>>, A prospective randomised trial powered
on post-operative morbidity and mortality is needed
to compare chemotherapy versus chemo-radiotherapy
followed by surgery.

Radiotherapy of the lung may cause radiation pneu-
monitis in 5-15% of patients with lung cancer®. Several
chemotherapeutic agents are known sensitizers to radio-
therapy, including, among others, doxorubicin, taxanes,
mitomycine, vinorelbine, gemcitabine and platinum
derivatives”.

Recommendation: After induction chemotherapy
and/or radiotherapy, a new functional evaluation (par-
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ticularly of DLCO) before surgery is recommended. (Level
of evidence 2+, grade of recommendation C).

Statements

The addition of induction chemotherapy to surgical
resection of a degree less than pneumonectomy does
not significantly increase morbidity and mortality. (Level
of evidence 1).

The addition of radiotherapy to neoadjuvant chemo-
therapy followed by pneumonectomy increases mortality.
(Level of evidence 1).

The effects of radiotherapy on pulmonary function

Itis generally assumed that patients with preexisting
pulmonary disease, particularly COPD, are at increased
risk of radiation morbidity?®.

In reports based not exclusively on patients with lung
cancer, low arterial oxygen tension value (<80mmHg)
and low DLCO have been associated with increased
lung toxicity and morbidity>%°. A model including pre-
radiation lung volumes and DLCO could not segregate
patients at high risk from those at low risk for radiation
pneumonitis.

The effects of chemotherapy on pulmonary function

Safe lower limits of respiratory function (FEV; or DLCO)
for radical chemotherapy have not been defined as they
have for surgery. (Level of evidence 2++).

The patient at prohibitive surgical risk: alternatives
to surgery

1)  Among 2000 patients with medically inoperable lung
cancer stage | and IlA treated with radiation alone,
survival was 13-19% at 5 years. Radiation alone for
medically inoperable NSCLC must be regarded as
the best established alternative treatment to surgery.
(Level of evidence 1, grade of recommendation B).

2) The use of CHART (continuous, hyperfractionated,
accelerated radiotherapy) must be preffered to
conventional radiotherapy as itimproves 2 year survival.
(Level of evidence 1, grade of recommendation B)®'.

Recommendations

1) For medically inoperable NSCLC, radiation alone
must be regarded as the best established alternative
treatment to surgery. (Level of evidence 1, grade of
recommendation B).

2) The use of continuous, hyperfractionated, acceler-
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ated radiotherapy (CHART) must be preferred to
conventional radiotherapy, as it achieves better local
control rates and survival. (Level of evidence 1, grade
of recommendation B).

WHO SHOULD TREAT THORACIC PATIENTS AND
WHERE SHOULD THEY BE TREATED?

According to the ACCP guidelines (accepted by ESTS
and the EORTC Radiotherapy Group), qualified thoracic
surgeons achieved better results than nonspecialized
surgeons in terms of perioperative mortality and resec-
tion rates.

The management of patients with lung cancer must
be undertaken by a multidisciplinary team (ideally a
thoracic surgeon specializing in lung cancer, a medical
oncologist and a pulmonologist). (Level of evidence 2++,
grade of recommendation B).

The surgical treatment of lung cancer patients must
be performed in specialized centres by qualified thoracic
surgeons, since specialization has been shown to have a
positive impact on resectability, postoperative mortality
and long-term survival. (Level of evidence 2++, grade of
recommendation B).

Lung cancer surgery should be performed in centres
with an adequate volume of cases (minimum surgical
volume of 20-25 major lung resections per year); lobec-
tomy or pneumonectomy, should be advised). (Level of
evidence 2++, grade of recommendation C).

Radiotherapy should be applied by radiotherapists
in centres that routinely treat patients by this combined
modality.

ALGORITHM FOR THE ASSESSMENT OF RISK
BEFORE LUNG RESECTION

The panel of experts agreed to emphasise the role
and importance role of exercise tests in the preoperative
assessment of candidates for lung resection. As cycle-er-
gometry may be not readily available in some centres, a
low-technology exercise test, such as the stair climbing
test, has been proposed as a possible surrogate and as
a first-line screening ergometric step in the algorithm,
with the strong recommendation, however, that if the
performance on the stair climbing test is poor, patients
need to be referred for formal CPET.

Owing to the advances in surgical techniques and
the ongoing improvement in post-operative care, the
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limits of functional operability are constantly being
lowered. The algorithm emphasizes the importance of
a preliminary cardiological assessment. Those patients
at low cardiological risk or with optimized cardiological
treatment may proceed with pulmonary evaluation.
Complete spirometry and DLCO assessment is recom-
mended for all patients. All those patients with either
FEV: or DLCO or both <80% predicted should undergo
an ergometric assessment. Ideally, a format CPET with
VO, peak measurement should be performed. A low-
technology exercise test, preferentially stair climbing,
may be used as a screening test. Those patients showing
suboptimal performance (<22m) on tests for stair climb-
ing should have a formal CPET.

Alimitation of such an algorithm, which is centred on
ergometric evaluation, may be that a certain proportion
of lung resection candidates may be unable to perform
any type of reliable exercise test due to concomitant
incapacitating comorbidities. Such patients have been
shown to have an increased risk of death after major
lung resection and, after a careful selection based on
the available cardiac and pulmonary parameters, they
should be regarded as high-risk patients and monitored
in an advanced care management setting.

Most of the evidence in these guidelines is of level
2, and most of the recommendations are graded at B or
C levels. This is mainly due to the nature of the subject,
which makes the design of randomized trials difficult
and impractical.

Age alone [elderly (>70 yrs) or very elderly (>80 yrs)
should not be used as selection criteria for surgery. The
increased risk for radical treatment observed in elderly
patients is probably a function of their underlying comor-
bidities. In contrast to suitability for lung resection, for
which the scientific evidence is more robust, the panel
was unable to recommend any specific test, cut-off value,
or algorithm for chemo-radiotherapy, owing to lack of
relevant data.
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