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Babákovo centrum, Brno září 2022 

 

Pozváním doby je precizní perzonalizovaná medicína v široké a koncentrované interdisciplinární 

kohezi. Práce na vzniku tohoto sborníku je potěšitelným dokladem pozitivního potenciálu skrytého 

v žádoucí spolupráci oborů, generací a institucí. Toto sebevědomé senzorium je průběžně zocelováno 

svými sociologickými protějšky od amorfní lhostejnosti až k zavilé nepřejícnosti.  Frustra laborat qui 

omnibus placere studet. 

 

 

 

                                                                                                  Inventor 
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L1 ERATS C1 

 

ZÁMĚR KONFERENCE C1 

Teodor Horváth 

 

 Scházíme se, abychom se soustředili na ERAS směrnici ESTS. Má 45 položek a 314 citací. 

Vysoká ambice na jedno dopoledne. Dramatická, intenzivní. 

  

 Připravený protokol není otrocký. Naopak! Dává plnou svobodu odchylným rozhodnutím. 

Učinit rozhodnutí znamená zároveň přijmout a nést zodpovědnost. Aby se rozhodnutí lépe přijímala 

a byly plodnější, je dobré je evidovat, poté zpětně analyzovat a zároveň studovat ve světle výsledků 

rozhodnutí alternativních, třeba i protichůdných. K tomu slouží výstavba protokolu. Čím větší 

množství zkušeností a poznatků takto nashromáždíme, tím budou naše rozhodnutí přiléhavější. To 

jest samo o sobě pozváním k integraci: čím přesnější rozbor, tím zralejší závěry, tím strmější cesta 

vzhůru k brilanci počínání a konsilienci – jednotě poznání. 

  

 Kolemoperační péče má svá pravidla. Stejně jako je má operativa. Protože přinášejí dobré 

výsledky, používáme je rádi. Jsou osvědčená. Přitom každé pravidlo má své výjimky a nesmíme se 

ostýchat je hledat a uplatňovat.   

 Navíc, jak praví klasik: “Panta rei”. Čili ke všem novinkám je potřeba průběžně a střízlivě 

zaujímat zodpovědný postoj. 

  

 Nescházíme se tedy proto, abychom odešli sešněrovaní, ale abychom se učili svobodě činit 

nezávislá a zodpovědná rozhodnutí – v souladu s poznáním a vývojem oboru. Ani si nemysleme, že 

budeme nositeli jediné pravdy. Vždycky je možné předložit alternativné scénáře. Ale chceme-li být 

pravdiví, diskutujme je v širokém plenéru. Domluvme se na společné cestě vpřed a průběžně její směr 

korigujme. Teprve poté ji můžeme označit za zdůvodněnou. 

  

 Připomeňme si prostý fakt, že jazýčkem na vahách naší profesní dokonalosti nejsou ani 

fenomenální manuální zručnost, ani poslední technické vymoženosti, ani nejnovější poznatky vědy, 

po nichž samozřejmě a legitimně všichni prahneme, ale je ním pacient. 

 Začněme tedy společně hledat a označme správný směr ke korektnímu výkladu našeho 

protokolu ERATS. 

 

 

L2 ERATS C1 

 

VSTUPNÍ KOMUNIKACE A PORADENSTVÍ 

Dana Sochorová 

 

Komunikace s pacientem a jeho nejbližšími je základním kamenem úspěšného terapeutického 

vztahu mezi pacientem a lékařem. Tento vztah se začíná utvářet již při prvním kontaktu v odborných 

ambulancích. Při konzultacích získává pacient povědomí o charakteru operačního výkonu, náročnosti 

fyzické i psychické. Dále je vhodné prodiskutovat možné komplikace, strategie jejich předcházení a 

stejně tak možnosti jejich případného řešení. Je s výhodou tyto informace poskytovat ústní i psanou 

formou. Edukační materiály pomohou pacientovi osvěžit si informace sdělené v ambulanci, zároveň 

mohou posloužit také příbuzným.  

Pacientovi mají být před plicní operací srozumitelnou formou sděleny zejména tyto informace: 

▪ rozsah předoperačních vyšetření vč. plánu jejich realizace 

▪ kdy a kam se má pacient dostavit k příjmu 

▪ kontaktní údaje na osobu, kterou je možno kontaktovat v případě dotazů, změn či akutních 

obtíží (např. erudiční sestra) 

▪ plán kondiční přípravy vč. konkrétních doporučení stran fyzické zátěže, nutrice, abstinence 

od kouření 

▪ předpokládaný průběh hospitalizace 

▪ komplikace výkonu a jejich možná řešení 

▪ principy časné rehabilitace  

Pacient má tedy mít před operačním výkonem jasnou představu o plánovaném průběhu 

hospitalizace vč. očekávané doby rekonvalescence. Zároveň by měl být komunikací namotivován 

k aktivnímu přístupu k prehabilitaci. Ke správnému porozumění sdělených informací lze dojít 

přívětivým dialogem. Tohoto cíle lze nejlépe dosáhnout společným úsilím všech do péče zapojených 

odborností, neboť jejich zapojení po stránce odborné i komunikační je nejen komplementární, ale má 

především synergický efekt. Vstřícný a laskavý přístup pomáhá během konzultací vytvořit atmosféru, 

ve které pacient ztrácí ostych probrat své obavy s lékařem a ve které se stávají rovnocennými partnery. 

 

 



1110

L3 ERATS C1 

 

NUTRIČNÍ PODPORA 

Štěpán Tuček 

 

ERAS – enhanced recovery after surgery – je soubor postupů, které zlepšují výsledky operovaných 

pacientů v chirurgii obecně, včetně chirurgie hrudní, snižují riziko komplikací a náklady spojené se 

zdravotní péčí a zlepšují kvalitu života.   

Nutriční příprava je nedílnou součástí ERAS.  Je třeba identifikovat rizika pacienta, rozpoznat 

nutriční problémy a adekvátně je léčit podle individuálních potřeb, omezit hladovění na nezbytnou 

míru nebo neprodleně hradit již existující energetický deficit předoperačně i pooperačně.  V případě 

významného zhubnutí nad 10 % za 6 měsíců, při BMI pod 18,5 kg/m2, při hladině albuminu pod 30 

g/l při absenci renálního a jaterního postižení je ke zvážení operaci odložit.   

Jinak nemusí být diagnostika malnutrice jednoduchá, součástí je klinický odhad, funkční vyšetření 

(svalová síla, únavnost), laboratorní vyšetření s nutností korelace a komplexní interpretace, 

antropometrická vyšetření, nejlépe je ponechat na erudované odborníky- nutriční terapeuty, 

nutricionisty, internisty. 

Poskytování nutriční péče a dobrá implementace odborných doporučení je vázáno na mezioborovou 

spolupráci - mimo jiné např. ERAS sestry, všeobecné sestry, chirurga, nutričního terapeuta, případně 

lékaře nutricionisty.  K dobrému a fungujícímu systému je třeba opakovaně kontrolovat všechny 

složky a o součinnost pečovat. 

 

 

 

 

 

 

 

 

 

________________________________________________________________________________ 

REDAKČNÍ VSUVKA N.B. Laboratorní vyšetření náležící k metabolické rozvaze nutricionisty: urea, 

kreatinin, kyselina močová, Na, K, Cl, Ca, P, Mg, Zn, fosfáty, glukóza, bilirubin, ALT, AST, GGT, 

ALP, amyláza, lipáza, CRP, celková bílkovina, albumin, prealbumin, triglyceridy, cholesterol – 

celkový, LDL a HDL, Fe, transferin, feritin, kyselina listová, vitamín B12 a vitamín D. 

L4 ERATS C1 

 

ANÉMIE U PACIENTA K RESEKCI PLIC 

Jan Kamelander 

 

1. Východiska z ERAS guidelines ESTS (2019) 

Předoperační anémie je spojena s pooperační morbiditou, mortalitou a sníženým dlouhodobým 

přežitím. Rizika operace rostou s tíží anémie. Nutný je předoperační screening anémie i sideropenie, 

následovaný snahou o identifikaci jejich příčin a včasnou terapii. Tím se sníží rizika plynoucí z 

anémie, potřeby krevních transfuzí i případné aplikace analog  erytropoetinu. Léčba železem je 

preferovanou léčbou první volby pro korekci anémie z nedostatku železa. Pokud je to možné, neměla 

by se ke korekci předoperační anémie používat krevní transfuze ani látky stimulující erytropoézu – 

jsou spojeny s horšími výsledky u pacientů s nádorovým onemocněním. Předoper. transfuze nesníží 

celkovou potřebu transfuzí. 

2. Identifikace anémie, sideropenie a dalších karencí důležitých pro erytropoézu 

Odběry:  KO, ferritin, transferin + saturace transferinu (Tf), folát, B12 (či aktivní B12) 

Anémie:  Hgb <130 g/l u mužů, Hgb <120 g/l u žen (Hgb <110 g/l od půli gravidity) 

Sideropenie:   ferritin <50 ug/l, ev. ferritin <100 ug/l + současně saturace Tf  < 20 % 

Karence folátu:  folát  < 8,8 nmol/l  (resp. pod dolní mez vaší laboratoře) 

Karence vit. B12: B12 < 145 pmol/l  (nebo aktivní B12 < 37,5 pmol/l) 

Při anémii +/- sideropenii či další karenci nutné došetření příčin internistou. 

3. Možnosti předoperační terapie sideropenické anémie, terapie dalších karencí 

Čas do operace týdny až měsíce:  p.o. Fe:  např. Tardyferon 1-0-1 nebo Maltofer drg. 1-1-1 

Čas do operace hodiny až dny:  i.v. Fe: Ferinject 500 mg-1000 mg i.v. jednorázově (ev.  

                dále á 2 týdny, lépe pak dle výpočtu chybějícího Fe) 

     nebo Ferrlecit 1-2 amp. v inf. i.v./den (62,5 mg Fe/amp.)  

Folát:  denní potřeba cca 400 μg/den – suplementy, ev. Acidum folicum 10 mg tbl. 1 x/týden 

B12:   denní potřeba cca 3 μg/den – suplementy, ev. Milgamma tbl. 1x1 nebo vit. B12 1000 μg 

tbl./den nebo jednorázově před akutní operací vit. B12 300 μg i.m./ i.v. inf. 

4. Vybrané praktické limitace při terapii 

Maximální rychlost růstu Hgb při intenzivní suplementaci sideropenie – do 1,5-2 g/l/den. 

Ferinject: jen částečná úhrada ze ZP, doplatek cca 1400 Kč/500 mg – pacient / paušál nem. 

Suplementaci folátu / vit. B12 konzultovat s onkologem – překrmování živí růst nádoru! 

Dle komorbidit zvážit modifikaci vedení terapie i jejich cílů ve spolupráci s internistou. 
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L5 ERATS C1 

 

PLICNÍ REHABILITACE A PREHABILITACE 

Martin Hartman 

 

Snížená tolerance zátěže u pacientů indikovaných k operaci plic je spojena s horšími krátkodobými i 

dlouhodobými klinickými výsledky po zákroku, včetně pooperačních komplikací, délky hospitalizace 

a míry přežití.  

Zvýšení fyzické kondice před operací tedy může vést k lepšímu a rychlejšímu zotavení po zákroku. 

Efekt prehabilitace je nejvýraznější u pacientů s velmi sníženou kondicí a zvýšeným rizikem 

komplikací (6MWD < 400m, VO2max < 16 ml/kg/min).  

Z několika systematických review vyplývá, že programy prehabilitace jsou značně heterogenní a 

doposud nejsou stanoveny jednotné postupy. Liší se jak složením intervencí, tak jejich délkou a 

frekvencí. U většiny však došlo v porovnání s kontrolními skupinami k významnému zvýšení 

VO2max a 6MWD, v některých také ke zlepšení plicních funkcí (FEV1). Zkrátila se doba 

hospitalizace a doba potřeby hrudní drenáže, snížil se počet komplikací.  

I přes zjištěné benefity však cílená rehabilitace před operací plic u nás, ani světě, běžně neprobíhá. 

Bylo by tedy vhodné toto změnit a minimálně u nejvíce oslabených pacientů prehabilitaci zařadit. 

Rehabilitace probíhá standardně až po zákroku. Ta by měla dle potřeby zahrnovat: vhodné polohování 

(zvýšená poloha); časnou mobilizaci (sed, chůze); podpora rozvíjení plic (respirační fyzioterapie, 

dechové trenažery); techniky hygieny dýchacích cest; korekce držení těla (antalgické držení); cviky 

na udržení rozsahu pohybu ramene na straně zákroku; péči o jizvu; doporučení, režimová opatření a 

cviky na doma.  

Návrh prehabilitace (vychází z preskripcí proběhlých studií): 

Jako ideální se jeví délka 4 týdny, kdy dochází k největšímu posunu ve fyzické kondici. Minimální 

doba je potom 2 týdny. Forma – ambulantní, v domácím prostředí, kombinace. (Pozn. 6 týdnů před 

zákrokem nekouřit – vhodné okno?) 

Aerobní trénink: 5x týdně na 60-80% maxima; 10-30min; možné postupně navyšovat, případně 

intervalový trénink. (Dle možností – kolo, chůze, rotoped, ergometry). 

Silový trénink: 3-5x týdně, hlavní svalové skupiny končetin; 60-80% 1RM, 5-10 opakování, 3-5 

sérií. 

Posílení dechových svalů: 5-7x týdně, 30-60% maxima. 10-15min. (trenažery, např. Threshold IMT, 

PEP). 

Dechová cvičení: 7x týdně, 1-2x denně 5-10min. Dle cíle – hygiena dýchacích cest, mobilita 

hrudníku, stereotyp dýchání. 

Výběr aktivit se bude řídit možnostmi pracoviště a pacienta a terapeutickým cílem. Minimálně je 

vhodná kombinace aerobní aktivity a posílení dechových svalů. Pravidelné kontroly pokud je trénink 

v domácím prostředí (1-3x/T). 
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L6 ERATS C1 

 

ARYTMOLOGIE: FIBRILACE SÍNÍ 

Samuel Lietava 

 

Fibrilace síní (FS) je nejčastější arytmií v populaci. Pacienti podstupující hrudní operaci mají 

vyšší riziko recidivy arytmie peri- a pooperačně a/nebo vzniku arytmie de novo. Incidence FS ve 

souvislosti s operačním výkonem narůstá s věkem a je vyšší u mužů. Mezi další rizikové faktory dále 

patří hypertenze, chronické onemocnění plic, cukrovka, ischemická choroba srdeční, srdeční selhání 

a chlopenní vady srdce. Jakákoliv pooperační komplikace výrazně zvyšuje riziko jejího vzniku. 

Hlavní nebezpečí tkví v riziku cévní mozkové příhody.  

Z arytmologického hlediska máme pouze omezené možnosti profylaxe peri- a pooperačního 

vzniku FS, dosud provedené studie jednoznačně neprokázali zásadní benefit medikamentózní 

profylaxe. Zásadní je nepřerušit podávání betablokátorů, pokud je pacient užívá chronicky. Tedy i 

v den operace je podáváme a pokud si situace vyžaduje úpravu medikace, pak se snažíme pouze o 

snížení dávky (prevence rebound fenoménu po náhlém vysazení). Dále je žádoucí vyšetření hladiny 

iontů, hlavně draslíku a hořčíku a jejich hrazení před operací spíše k horní hranici rozmezí normálních 

hodnot3. Podávání hořčíku perioperační lze doporučit i v případě jeho normální hladině v krvi. 

Profylaktické podávání antiarytmik se plošně nedoporučuje. Pouze u vysoce rizikového pacienta 

(vysoké CHADS2 skóre) lze zvážit jednorázové pooperační podání amiodaronu. Profylaktické 

podávání digitalisu nedoporučujeme.     

Téměř všichni pacienti se známou FS užívají antikoagulační terapii. Perioperační manažment 

závisí od rizikovosti pacienta. U pacientů s nízkým trombembolickým rizikem (CHA2DS2-VASc 

score ≤4) vysazujeme antikoagulační terapii bez přemostění nízkomolekulárním heparinem (LMWH). 

Warfarin vysazujeme 3-5 dnů před operací, dabigatran 48 hodin, xabany 24 hodin před operací, při 

renální insufficienci tento čas prodlužujeme o 24 hodin. U pacientů s vysokým rizikem 

trombembolických příhod (CHA2DS2-VASc score ≥6) zvažujeme zajištění LMWH perioperačně. 

Pacient s mechanickou náhradou srdeční chlopně musí mít vždy přemostění perioperačního období 

plnou dávkou LMWH! Antikoagulační terapii zahajujeme 48-72 hodin po operaci v závislosti na 

kontrole krvácení. U pacientů s mechanickou srdeční chlopní zahajujeme podávání LMWH 24 hodin 

po operaci spolu s podáváním warfarinu.  

Doporučení arytmologa ve zkratce:  

1. Kontrola iontogramu před operací, ideálně draslík a hořčík na horní hranici normy 

2. Nepřerušit podávání betablokátoru (v případě nutnosti snížit dávku o třetinu až polovinu) 

3. Hrazení hořčíku perioperačně (10ml 20 % MgSO4/250ml FR i.v. po dobu operace)  

4. Zvážit podání amiodaronu pooperačně u vysoce rizikových pacientů (300mg ami-

odaron/250ml 5 % GLC i.v. na 2hodiny)   

5. Antikoagulaci při nízkém trombembolickém riziku vysadit bez přemostění LMWH (warfarin 

3-5 dnů, NOAC 1-2 dny) 

6. Přemostění LMWH u mechanické náhradě srdeční chlopně VŽDY, ke zvážení také u 

rizikových pacientů (CHA2DS2-VASc ≥6) 

7. Antikoagulaci opět podávat 24-72 hodin po operaci 
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L7 ERATS C1 

 

ANESTEZIOLOGIE 

Kamil Hudáček 

 

Koncept ERAS = enhanced recovery after surgery a PBM = patient blood management jako 

postupy optimalizace perioperační péče, jejíž přínos byl jednoznačně prokázán současným stavem 

odborného poznání, se postupně stávají formalizovanou součástí zdravotní péče i v ČR. Bylo 

dokázáno, že zlepšuje klinický výsledek, snižuje morbiditu, snižuje četnost a závažnost komplikací, 

zkracuje dobu hospitalizace a tím také celkové náklady na hospitalizaci pacienta u vybraných velkých 

operačních výkonů.  

Specifikum pacientů indikovaných k hrudní operativě tkví ve složitosti přípravy. Jde často o 

polymorbidní pacienty (CHOPN, HTN, DM, ICHS, obezita, kouření a hepatopatie), u kterých 

samotné předanestetické vyšetření by měl provádět lékař se specializovanou způsobilostí v oboru 

AIM (nebo lékař v přípravě, pod jeho odborným dohledem). Je nutno komplexně a pečlivě vyšetřit 

dýchací cesty pacienta, odebrat anamnézu a cíleně se ptát po předchozích výkonem v celkové 

anestezii a možných obtížích při zajištění DC. Součástí rozvahy je také volba pooperační péče. Její 

rozsah závisí na klinickém stavu nemocného, rozsahu výkonu, operačním průběhu a eventuálních 

komplikacích. Většina pacientů bývá po splnění kritérií extubována na operačním sále, u pacientů po 

rozsáhlejších resekčních výkonech pokračujeme pooperačně v UPV na JIP nebo ORIM.  

Zlatím standardem je u pacientů podstupující operační zákrok v hrudníku uvedení do celkové 

anestezie s nutností intubace biluminální kanylou, která umožňuje selektivní ventilaci neoperované 

plíce a tím umožnuje klidné a přehledné operační pole při VATS. U thorakotomií je nutné zavedení 

hrudní epidurální blokády před operací. I když použijeme nejmodernější anestetika (propofol nebo 

sevofluran) s monitorací hloubky sedace, je nutno pacienta hluboce relaxovat k umožnění samotné 

intubace velkou biluminální kanylou a k minimalizaci rizika poranění dýchacích cest. Je nutné mít 

k dispozici vybavení k řešení případných komplikací – video-/fibrobronchoskop a také bronchiální 

blokátor. I proto se celosvětově rozšiřuje trend miniinvazivity na poli hrudní operativy.  

Neintubační přístup u operacích v hrudníku je postaven na principech konceptu ERAS. 

Eliminujeme nadměrné použití opioidů a svalových relaxancií, protože se využívá interkostální 

blokáda s blokádou n.vagus ypsilaterálně lokálním anestetikem, která umožnuje chirurgickou 

preparaci takto ošetřené plíce u spícího pacienta se zachovaným spontánním dýcháním. Nesporná je 

nutnost těsné kooperace anesteziologického týmu s týmem chirurgickým již na začátku a to správnou 

volbou pacienta. Metoda není vhodná pro urgentní výkony, u pacientů s poruchami koagulace či 

hrozící velkou krevní ztrátou, dále je překážkou GERD, syndrom spánkové apnoe, velmi obézní 

pacient a pacient se srdečním selháním.  

Důsledné poučení pacienta a jeho spolupráce vše usnadňuje, prakticky není podávána 

sedativní premedikace. Při vyšší riziku rozvoje PONV podáváme per os setron a dexamethason. Při 

příchodu na operační sál se připravený a vybavený anesteziologický tým „vrhne“ na pacienta – 

udržování tělesné teploty zajistí vyhřívací podložka, napojí se monitorace vitálních funkcí (EKG, 

SpO2, NIBP) a zavedou se 2 periferní žilní kanyly, aplikujeme antibiotika. Tekutinou volby jsou 

balancované krystaloidy v restriktivním režimu, cílem je euvolémie. Na čelo lepíme elektrodu na 

snímání EEG aktivity frontálních laloků (BIS monitor) k řízení dávkování propofolu cestou TCI 

pumpy (target control infusion). Nasadí se vysokoprůtoková nosní kanyla k dodávce O2 v průběhu 

operace (Optiflow + AirVO).  

Již kape propofol, pacient usíná, ale má zachovanou spontánní ventilaci. Po opichu arterie 

lokálním anestetikem kanylujeme tepnu ke kontinuální monitoraci tlaku a peroperační monitoraci 

krevních plynů. Poté se pacient otáčí na bok, operovanou stranou nahoru. Zodpovědností 

anesteziologa je minimalizovat riziko poranění při polohování a dbát na prevenci útlaku především 

periferních nervů. Výsledná poloha je obvykle kompromisem mezi maximálním pohodlím operatéra 

a bezpečím pacienta. Po natření kůže dezinfekčním roztokem chirurg infiltruje místa k zavádění portů 

lokálním anestetikem s následným provedením arteficiálního pneumothoraxu. Operatér zavede 

interkostální blokádu 3. až 8. mezižebří pod optickou kontrolou s ypsilaterální blokádou n. vagus. 

Když pacient dobře toleruje PNO a exkurze hrudníku jsou přiměřené, je možné provést zamýšlenou 

plicní operaci. Když by sedace propofolem nedostačovala, dá se využít kontinuální podání ketaminu, 

dexmedetomidin nebo i.v. mesocain. Titrace hloubky sedace a udržování dostatečné oxygenace je 

v této chvíli hlavní činností anesteziologa.  

Na žádost operatéra na konci výkonu rozepneme kolabovanou plíci většinou použitím 

obličejové masky s PEEPem. Zavede se hrudní drén a po zašití operační rány vyvedeme pacienta 

z anestezie – probouzí se na sále do plného kontaktu, spontánně si dýchá a v případě potřeby je 

podáno i.v. analgetikum (paracetamol) nebo podkožně opioid (piritramid). Následuje transfer na 

CHIR JIP.  
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L8 ERATS C1 

 

POHLED SESTRY 

Zdeňka Knechtová & Miriam Marková 

 

Smysluplné plánování a poskytování komplexní péče o pacienty podstupující operaci plic 

(plánovanou i akutní) založené na důkazech je nedílnou součástí práce sester chirurgických oborů. 

Efektivní spolupráce lékařů, sester, fyzioterapeutů je nezbytná s ohledem na individuálně 

poskytovanou standardizovanou péči všem pacientům. Současně jasné vymezení kompetencí a úkolů 

všech členů týmu může být cestou k časové úspoře. 

Činnosti sestry v péči o pacienta podstupujícího operaci plic lze rozdělit do následujících oblastí:  

Sběr komplexních anamnestických údajů zaměřujících se na zhodnocení aktuálního stavu 

pacienta v oblasti nutrice, kouření, závislosti na alkoholu či jiných návykových látek, 

pohyblivosti, zdravotních omezení a přítomnost kompenzačních pomůcek. Cílem je vyhodnocení 

možných rizik a plánování vhodných ošetřovatelských intervencí zajišťující bezpečí pacientů.  

Edukace pacientů týkající se přijetí do zdravotnického zařízení, hospitalizace, předoperačního 

období, bezprostřední předoperační péče, perioperační péče a následné pooperační péče. Cílem 

edukace je poskytnout pacientům informace, ověřit porozumění daných doporučení, odpovědět 

případné dotazy a současně dovysvětlit potřebné informace sdělené lékařem a sestrou. 

Provádění rutinních ošetřovatelských výkonů (odběry biologického materiálu, předoperační 

příprava, pooperační péče, aplikace léčiv, oxygenoterapie aj.). Sledování a hodnocení celkového 

stavu pacienta v průběhu hospitalizace vede ke včasnému odhalení možných komplikací. 

Provádění specializované perioperační péče. V bezprostřední předoperační fázi jsou pacienti 

zajišťováni invazivními vstupy nezbytnými pro perioperační a pooperační monitoraci: arteriální 

kanylace (5-10 minut), centrální žilní katetrizace (15-20 minut), intubace za pomocí 

bronchoskopu (20 minut), katetrizace močového měchýře (5-10 minut) aj. a podávání epidurální 

anestézie/analgézie (zavedení epidurálního katétru – 20 minut). Polohování pacienta před operací 

provádí již operační tým (trvá přibližně 10-15 minut). Pacienti jsou ukládání na vyhřívané lůžko, 

abychom zabránili peroperační hypotermii. Poté se přistupuje k dezinfekci (5-10 minut) a 

následnému rouškování operačního pole (5 minut). Sestry v této fázi asistují anesteziologům a 

chirurgům v jednotlivých výkonech a dále komunikují s pacienty.  

Poskytování specializované pooperační péče zaměřené na péči o hrudní drén, všechny typy 

drenáží, hrudní rehabilitaci a včasnou mobilizaci pacientů, prevence tromboembolických 

komplikací, zajištění specifických vyšetření a management bolesti.  
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PROŽITKY JEDNÉ PACIENTKY 

Hana Mikulová 

 

1 

Vloni (2021) jednoho horkého červnového dne jsem vyšla do 2. patra a najednou se mi nějak divně 

dýchalo. Ten pocit dnes už ani neumím popsat. Vystrašilo mne to.  Je pátek, víkend před námi… 

zapátrala jsem na internetu po nejbližší plicní ambulanci a vydala se tam, abych něco nezanedbala. 

Byla jsem odeslaná na RTG plic a zhruba po třech hodinách čekání jsem se ocitla v plicní ordinaci… 

Lékař mi ani neodpověděl na pozdrav. 

“Co to máte s těmi plícemi? Jste normální?”, vybafl. 

Splavená potem z horka a plná obav jsem odpověděla: “Já nevím, špatně se mi dýchá.” 

Lékař na to: “Máte tam vodu, v pondělí musíte do nemocnice”. Ptal se na můj zdravotní stav a zarazil 

se, když jsem mu řekla, že mám revmatoidní arthritidu. 

“Jaký stupeň” ptal se. Řekla jsem vše, co jsem věděla, ale bylo mu to málo. Začal být nepříjemný: 

“Proč jdete k lékaři nepřipravená?”, zahartusil. Bylo mi děsně. Vykoktala jsem zahanbeně, že mi 

vůbec nenapadlo připravovat se, že jsem se toho špatného dýchání bála, a tak jsem ho vyhledala. 

 “A občanku sebou máte? Tak proč nemáte sebou zdravotní dokumentaci?”, pronesl arogantně.  Sestra 

zakoulela očima a někam zmizela. Bylo mi strašně. Chtělo se mi brečet. Jsem tu poprvé a takový 

hrozný přístup… 

Pak jsem volala svému obvodnímu lékaři. Ten řekl, abych se stavila. Počkal na mne v ordinaci a 

nasadil mi antibiotika... 

2 

V pondělí jsem nastoupila do nemocnice. 

Nevstřícné a povýšené jednání sester už při nástupu. Byla jsem vyplašená, co se bude dít. Pan primář 

byl příjemný, ale moc toho nenamluvil. Řekl mi, že udělají veškerá vyšetření a “vodu z plic” odeberou 

napíchnutím. Po punkci se mi udělal na levém boku rudý flek. Šířilo se to do pasu a dále na stehno. 

Ukazovala jsem to lékaři. Prý to nic není. Dožadovala jsem se dithiadenu, ale nedostala jsem jej. Prý 

nebylo potřeba. Tak jsem poprosila kamarádku, aby mi jej přinesla… užívala jsem jej sama a flek se 

postupně ztrácel. 

Deset dnů mi nikdo nechtěl nic říct. Po celou tu dobu se sestry chovaly strašně povýšeně. Nejen ke 

mně, ale k ostatním pacientům, hlavně těm starším, bezbranným. Občas bylo slyšet křik: “Nemám na 

Vás čas.” Byla jsem z toho na psycho. Zhubla několik kilo. Jedenáctý den mi řekl pan primář: “Máte 

ve výpotku rakovinové buňky” Byl to šok. Ptala jsem se, co bude dále a on stále opakoval: “Máte 
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tam rakovinové buňky.” Další den jsem byla propuštěna s doporučením vyšetření na jiném pracovišti. 

Pokud by mne nepropustili, šla bych domů na reverz. Už se tam nedalo vydržet. 

3 

Byl to pro mne obrovský šok. Já mám rakovinu! Já, která absolvuji všechna preventivní vyšetření, 

celý život sportuji, tančím, zdravě jím, daruji krev… Proč já? Co bude?? 

Našla jsem si na internetu informace o oddělení a lékařích kam půjdu. Byly příznivé. Bylo mi u srdce 

hned lépe. Snažila jsem se být v klidu a říkala jsem si: “TO DÁM!” 

4 

Ale i tak jsem byla na první návštěvě v jiném zařízení vykulená. Bála jsem se, jak se mnou budou 

doopravdy jednat. Internet naštěstí nelhal. Paní na recepci byla věcná, příjemná. Normální. S panem 

doktorem a jeho sestřičkou jsme si povídali, vše mi vysvětlili, zařídili potřebné ... a hned mi bylo lépe, 

i když diagnóza plicního nádoru byla nakonec potvrzena. 

5 

Pracovala jsem celý život s lidmi. Často to nebyla procházka růžovým sadem. Rodiče mne však 

naučili, že se mám ke každému chovat pěkně. “Mysli si, co chceš, ale buď vždy milá”, často pravili, 

i když na světě jsou i zlí lidé. To se snažila předat dětem a snažím se předávat i vnoučatům. 

Ve firmě, kde jsem pracovala, jsem měla dobré postavení, na starosti komunikaci s veřejností a 

množství lidí – obchodní nákupčí, zboží, vedoucí prodejen – po celé ČR. Jednala jsem s nimi 

nesčetněkrát, osobně, telefonem, mailem. Snažila jsem se být milá a vstřícná, Byla jsem úspěšná 

 a ve firmě mě měli rádi. Kdybych byla zlá a nepříjemná, firma by přicházela o klienty, a to by 

znamenalo vyhazov… 

6 

Ten, kdo si vybral povolání zdravotníka si musí uvědomit, že bude pracovat s lidmi. Ani ve 

zdravotnictví to není procházka růžovým sadem – je to práce o to těžší, že lidé, s nimiž pracují lékaři 

a sestry jsou nemocní a bojí se co s nimi bude, vyptávají se, někdy jsou i otravní, protivní, nebo 

nespolupracují...ale navzdory všemu se má zdravotník k pacientovi chovat laskavě jako člověk, který 

může poskytnout pomoc jinému člověku, který ji potřebuje. Vzbuzovat důvěru, aby jim mohl pacient 

věřit… myslím si, že teprve za těchto podmínek je pacient dobře léčen. 

7 

Nyní se rok léčím na onkologii. Potkávám se zde s lékaři a zdravotními sestrami, kteří jsou na mne 

hodní, kterým věřím.  Mohu jim pokládat otázky, které mne trápí a tyto jsou mi srozumitelně a laskavě 

zodpovězeny. Vím, že má nemoc je pod kontrolou a cítím se dobře. Dostávám drahé účinné léky, ale 

bez občasného pohlazení po ruce a zaslechnutí pěkných upřímných slov, které patří mně osobně, by 

to bylo jistě málo... 
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PARADOX VČASNEJ DIAGNOSTIKY 

Milan Krajčovič 

 

1 

 Moja rakovina je zvláštna. Necítim žiadnu bolesť. Všetko utrpenie od prvého podozrenia bolo, 

paradoxne, spôsobené až liečbou. 

 Absolvoval som dva zložité chirurgické zákroky, oba na Klinike hrudníkovej chirurgie v 

Martine. Pre mňa sú to najlepšie a najsvetlejšie zážitky zo všetkých doterajších procedúr. Harmónia 

ľudskosti a profesionality. 

 

2 

 Mesiac po skončení štvrtého cyklu adjuvantnej chemoterapie (cDDP + Gemcitabin) sa naplno 

ozvala ťažká periférna neuropatia. Je to vraj bežná komplikácia. Ja to vnímam ako zradu v 

poskytnutej liečbe. Odvtedy som nielen onkologický pacient, ale aj mrzák. Užívam lieky s ďalšími 

nežiadúcimi účinkami. V ťažkej kríze som si musel nájsť psychoterapeuta. Naučil som sa žiť v bolesti 

a bez nádeje na uzdravenie. Ako každý onkologický pacient. 

 Vlani, na deň boja s rakovinou Nádácia pre výskum rakoviny zorganizovala webovú 

konferenciu o chemoterapiou indukovanej neuropatii (CIPN) aj s mojím prispením. Inšpirovala 

vedcov na hlbší výskum. 

 

3 

 Odkedy je známe moje ochorenie absolvoval som množstvo špeciálnych vyšetrení, prijal 

veľké objemy RTG žiarenia. Konštatujú len stav ochorenia. Tak vzniká paradox včasnej diagnostiky. 

Čím skôr je rakovina odhalená, tým dlhšie čakáte na smrť. V neistote. 

 Prijal som svoju chorobu. Porozumel pojmu „kvalita života“. Pochopil som „nesnesitelnou 

lehkost bytí“. Zacítil obdiv k ľuďom, ktorí takto musia žiť celý dlhý život. 

 

4 

 Som vďačný každému, kto mi pomáha ako vie. Aj ja chcem pomáhať tým, čo prídu po mne. 

Vedeli by sme nájsť taký vzťah medzi lekárom a pacientom, aby bol prospešný pre oboch aktérov? 

Pre každého ďalšieho, kto má tú smolu? Bez ostrieľaného pacienta to pravdepodobne nepôjde. 
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5 

 Medzitým som stihol prejsť severskou chôdzou stovky a naplával desiatky kilometrov. Rok 

po chemoterapii som „najazdil“ na rotopede vyše 5000 km, a o rok neskôr v priebehu troch dní 

absolvoval výstup na Ďumbier (2048 m.n.m.) a Kriváň (2495 m.n.m.). Stále som celkom vo forme 

pripravený na nové experimenty. 

 

6 

 V mladosti som prešiel žeravou pahrebou. Viem, že nemožné neexistuje. 
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SYSTÉM CZ-DRG V HRUDNÍ CHIRURGII 

Tomáš Pavlík & Zbyněk Bortlíček & Miroslav Zvolský & Markéta Bartůňková & Ladislav Dušek 

 

Systém CZ-DRG je pacientský klasifikační systém, který představuje nástroj pro třídění 

hospitalizovaných pacientů do omezeného množství skupin, v nichž by měly být jednotlivé případy 

vzájemně klinicky i ekonomicky podobné. Tento systém je vyvíjen na Ústavu zdravotnických 

informací a statistiky ČR již od roku 2015, v roce 2021 byl plně implementován do úhradových 

mechanismů akutní lůžkové péče v ČR a plně tak nahradil systém IR-DRG. Zpřesnění klasifikace 

zlepší možnosti poskytovatelů sledovat produkci klinik a oddělení a spravedlivěji hodnotit jejich 

výkonnost a nákladovost. Vývoj metodik a klasifikačních pravidel probíhal ve spolupráci 

s odbornými společnostmi ČLS JEP (včetně České chirurgické společnosti) a sítí tzv. referenčních 

nemocnic, jejichž ekonomická a produkční data slouží k získání reálných nákladů na akutní lůžkovou 

péči v ČR.  

Klasifikace hospitalizačních případů se stejnými klinickými charakteristikami a spotřebou 

zdrojů do výsledných DRG skupin systému popisuje poskytnutou zdravotní péči ve 

standardizovaných jednotkách a umožňuje tak její další analýzu: hodnocení struktury a časových 

trendů poskytované péče, srovnávání a následnou optimalizaci akutní lůžkové péče v celé ČR i 

regionech. V hrudní chirurgii rozlišuje systém CZ-DRG základní terapeutické modality: anatomické 

resekce plic, extraanatomické resekce plic, velké chirurgické výkony v dutině hrudní nebo na 

hrudníku mimo resekce, diagnostické chirurgické výkony a výkony pro odstranění mízních uzlin. Při 

detailním členění do DRG skupin je pak zohledněn i operační přístup, opakované výkony a zejména 

komplikovanost pacienta (více na https://drg.uzis.cz/klasifikace-pripadu/web/definicni-

manual/mdc/). 

I přes klinicky jednoznačně vymezené klasifikační jednotky vidíme v rámci produkčních i 

nákladových dat rozdíly mezi jednotlivými poskytovateli s ohledem na jejich chování v péči o 

pacienta. Příkladem může být rozdílné využití intenzivní péče u hospitalizací pro anatomickou resekci 

plic v datech za rok 2021. Všech 20 poskytovatelů s touto péčí sice překládá pacienta po operaci na 

JIP, nicméně 8 z nich (40 %) hospitalizuje pacienta na JIP s mediánem 1-2 dny, dalších 8 (40 %) 

nechává pacienta na JIP 3-4 dny a zbylí 4 poskytovatelé (20 %) dokonce hospitalizují pacienta po 

operaci na JIP 5-6 dnů. 
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REGULACE DÝCHÁNÍ 

Tomáš Ledvina & Jan Ledvina 

 

Dýchání má  1/ autonomní a 2/ volní složku. 

1/Autonomní dýchání má regulační centrum v prodloužené míše a Varolově mostu. 2/ Řídící 

neurony volního dýchání jsou difuzně rozmístěny po primární motorické kůře v gyrus precentralis. 

Axony neuronů volního dýchání vytváří v capsula interna svazek a v rámci pyramidových drah 

sbíhají až na alfamotoneurony předních rohů míšních. Autonomní dechová činnost je vedena 

z prodloužené míchy bulbospinální dráhou taktéž na alfamotoneurony předních rohů míšních. Odtud 

mají obě dráhy společné vedení. Axony alfamotoneuronů formují míšní nervy, které inervují dýchací 

svaly a zprostředkovávají tak dechovou činnost dle pokynů obou navzájem spolupracujících 

dechových center.  

Spontánní dechová aktivita vzniklá činností pacemakerových neuronů v pre-Bötzingerově 

komplexu, je převedená na dorzální respirační neurony prodloužené míchy a dále modifikována 1/ 

centry v mozkové kůře a 2/ Varolově mostu, 3/centrálními chemoreceptory a 4/aferentací 

z periferních a/ chemo a b/ mechanoreceptorů. Nervus vagus zprostředkovává aferentaci ze 1/ stretch 

receptorů v hladké svalovině bronchů a z 2/ juxtakapilárních receptorů plic, které při nádechu zvyšují 

svoji aktivitu a inhibují tak inspirační centrum v prodloužené míše, tzv. Hering–Breuerovým 

inflačním reflexem, 3/ zároveň inervuje chemoreceptory glomus aorticum, které na základě hodnot a) 

krevního tlaku, b) pCO2 a c) pO2 příslušně ovlivňují dechovou aktivitu. Nervus glossopharyngeus 

přivádí aferentaci z glomus caroticum, které hraje ústřední roli v modifikaci dechové činnosti 

v závislosti na 1/ pO2 a 2/ pCO2 v arteriární krvi.  

            Vliv léků tlumících CNS na respirační centra 

 Tlumení bolesti patří k lékařské péči o pacienta v perioperačním období. Analgetizace musí 

být dostatečná, ale je nutné myslet i na její nežádoucí účinky 1/ Opioidy účinkují primárně na 

opiodních receptorech, tedy i na receptorech lokalizovaných na neuronech respiračních center 

mozkového kmene, kde jejich vlivem dochází k útlumu jednoho či více kroků zajišťující automacii 

dechové činnosti. Mimo anodyn jsou užívány i další léky tlumící CNS (viz níže), které synergisticky 

přispívají k potlačení dechové činnosti. Následkem toho je 1/ opožděná reakce dechových center na 

narůstající pCO2 a 2/ nedostatečné zvyšování minutové ventilace vzhledem k rostoucímu pCO2. 

Klinické projevy začínají 1/ námahovou dušností společně s 2/úzkostí a postupně mohou progredovat 

přes 3/ klidovou dušnost, 4/ poruchy spánku v noci a 5/ zvýšenou denní spavost až 6/ k deliriu, 7/ 

cyanóze, 8/ somnolenci a 9/ respiračnímu selhání vyžadujícímu UPV. Těmto komplikacím je nutno 

předcházet racionální farmakoterapií. Důležitá je i pečlivá erudice pacientů. 

Lékové skupiny podílející se na útlumu dechových center jsou 1/ Opioidy 2/ Barbituráty 3/ 

Benzodiazepiny 4/ Imidazopyridiny (zolpidem) 5/ Etanol 
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INDOCYANINOVÁ ZELEŇ 

Dominik Madea 

 

Indocyaninová zeleň (ICG – indocyanine green) je organické barvivo. Na nepolární 

indocyaninový chromofor jsou navázány polární sulfonové skupiny pomocí alkylového řetězce. 

Důsledkem toho ICG vykazuje amfifilní charakter, a proto je ICG dobře rozpustný v protických 

rozpouštědlech, ale zároveň má schopnost se vázat na nepolární struktury (plasmatické proteiny, 

lipoproteiny, lipidová dvojvrstva, atd.). Spektrální vlastnosti ICG jsou závislé na polaritě prostředí a 

koncentraci. Ve vodě má ICG absorpční maximum při 780 nm a emisní maximum při 815 nm. Při 

vyšších koncentracích (>0.05 mg/mL) dochází ke vzniku agregátů. Důsledkem je posun absorpčního 

spektra k nižším vlnovým délkám (690 nm). V prostředí proteinů (lidský sérový albumin) dochází 

k částečnému vázání ICG na tyto proteiny a absorpční maximum se tak bathochromě posouvá k 805 

nm. Stejně tak se posouvá emisní maximum (820–830 nm). Agregáty ICG se tvoří v přítomnosti 

proteinů a jiných nepolárních struktur v menší míře, protože se ICG převážně váže na ně. Intenzita 

fluorescence je závislá na koncentraci ICG. Se vzrůstající koncentrací ICG intenzita fluorescence 

stoupá, poté dosahuje maxima (0.08 mg/mL v krvi) a následně klesá. Pokles intenzity při vyšších 

koncentracích je způsobem mnoha faktory. Agregáty, které vznikají při vyšších koncentracích, mají 

obecně menší účinnost fluorescence. Dalším faktorem je efekt vnitřního filtru (opětovná reabsorpce 

fluorescence chromoforem), který se zvyšuje při vyšších koncentracích.  

Absorpční a emisní maxima ICG se nachází v infračervené oblasti, ve které jsou tkáně 

nejprůhlednější (tzv. fototerapeutické okno). Díky tomu je ICG vhodný pro zobrazovací metody 

(angiografie), případně fotodynamickou terapii (PDT). PDT využívá chromofory, které po ozáření 

v přítomnosti kyslíku produkují tzv. singletový kyslík, což je reaktivní forma kyslíku, která velmi 

účinně způsobuje nekrózu buněk. Účinnost produkce singletového kyslíku je pro ICG značně malá 

(0.2 %) ve srovnání s jinými fotosenzitizátory používanými pro fotodynamickou terapii, nicméně 

výhodou ICG je jeho absorpce v infračerveném spektru. 
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Abstract

Enhanced recovery after surgery is well established in specialties such as colorectal surgery. It is achieved through the introduction of mul-
tiple evidence-based perioperative measures that aim to diminish postoperative organ dysfunction while facilitating recovery. This review
aims to present consensus recommendations for the optimal perioperative management of patients undergoing thoracic surgery (princi-
pally lung resection). A systematic review of meta-analyses, randomized controlled trials, large non-randomized studies and reviews was
conducted for each protocol element. Smaller prospective and retrospective cohort studies were considered only when higher-level evi-
dence was unavailable. The quality of the evidence base was graded by the authors and used to form consensus recommendations for
each topic. Development of these recommendations was endorsed by the Enhanced Recovery after Surgery Society and the European
Society for Thoracic Surgery. Recommendations were developed for a total of 45 enhanced recovery items covering topics related to pre-
admission, admission, intraoperative care and postoperative care. Most are based on good-quality studies. In some instances, good-
quality data were not available, and subsequent recommendations are generic or based on data extrapolated from other specialties. In
other cases, no recommendation can currently be made because either equipoise exists or there is a lack of available evidence.
Recommendations are based not only on the quality of the evidence but also on the balance between desirable and undesirable effects.
Key recommendations include preoperative counselling, nutritional screening, smoking cessation, prehabilitation for high-risk patients,
avoidance of fasting, carbohydrate loading, avoidance of preoperative sedatives, venous thromboembolism prophylaxis, prevention of
hypothermia, short-acting anaesthetics to facilitate early emergence, regional anaesthesia, nausea and vomiting control, opioid-sparing
analgesia, euvolemic fluid management, minimally invasive surgery, early chest drain removal, avoidance of urinary catheters and early
mobilization after surgery. These guidelines outline recommendations for the perioperative management of patients undergoing lung sur-
gery based on the best available evidence. As the recommendation grade for most of the elements is strong, the use of a systematic peri-
operative care pathway has the potential to improve outcomes after surgery.

Keywords: Enhanced recovery after surgery • Perioperative care • Thoracic surgery • Lung surgery

INTRODUCTION

There is continued interest in the development and systematic
implementation of evidence-based perioperative care protocols
or ‘enhanced recovery after surgery’ (ERASV

R

) pathways such as
those already produced by the ERASV

R

Society across a range of
surgical specialties [1–10]. In a meta-analysis of 38 studies, ERAS
pathways were seen to be effective in reducing hospital length of
stay (LOS) and postoperative complication rates [11]. Colorectal
cancer surgery accounted for the majority of the studies included
in this meta-analysis, and the specialty has been at the forefront
of the development of ERAS pathways since their inception [3,
12–15]. The benefits described are achieved by attenuating the
homeostatic disturbance and stress response associated with sur-
gery, which is characterized by catabolism and increased oxygen
demand, thereby diminishing postoperative organ dysfunction
and facilitating recovery [14–16].

An enhanced recovery pathway addresses the entire patient
journey from referral to discharge. Multiple small improvements
and efficiencies are adopted in an evidence-based manner by a
multidisciplinary team. Individual care elements may not neces-
sarily have significant benefits when studied in isolation, but their
combination with other elements of the pathway is thought to
have a synergistic effect [14]. More recently, overall compliance
with ERAS protocols has been shown to be associated with better
patient outcomes [17–19]. At the same time, some elements
(such as minimally invasive surgery and early mobilization) ap-
pear to be more influential than others [17, 19].

Fast-track multimodal protocols have previously been
described in thoracic surgery and appeared to result in a reduc-
tion in postoperative complications and/or LOS [20–23]. More re-
cently, specific ERAS pathways for thoracic surgery have been
published, most of which demonstrating benefits such as
reduced opiate usage, minimization of fluid overload, reduced
LOS, decreased hospital costs and reduced pulmonary and car-
diac complications [19, 24–30]. An initial systematic review of
ERAS pathways in elective lung cancer surgery cautioned against

the over-interpretation of results, as the included studies were
mainly non-randomized and had methodological flaws [31]. A
subsequent review and meta-analysis demonstrated that ERAS
pathways in lung cancer surgery are associated with reduced
complications, a shorter LOS and cost savings [32]. The authors
noted significant heterogeneity between protocols and high-
lighted the need to develop standardized, evidence-based guide-
lines for thoracic surgery.

Standardized perioperative care helps to ensure that all
patients receive optimal treatment. The goal of this article is to
critically review existing evidence and make recommendations
for elements of perioperative care in lung surgery.

METHODS

Literature search

The authors convened in May 2016 to discuss topics for inclu-
sion. The topic list was based on the ERASV

R

Society guidelines for
colorectal surgery [3] and gynaecological surgery [7]. After the
topics were agreed upon, they were allocated among the group
according to expertise. The literature search (1966–2017) used
Embase and PubMed to search medical subject headings includ-
ing ‘thoracic surgery’, ‘lung cancer surgery’ and all perioperative
ERAS items (Table 1). Reference lists of all eligible articles were
crosschecked for other relevant studies.

Study selection

Titles and abstracts were screened by individual reviewers to
identify potentially relevant articles. Discrepancies in judgement
were resolved by the lead (T.B.) and the senior authors (B.N., N.R.
and O.L.). Meta-analyses, systematic reviews, randomized con-
trolled studies, non-randomized controlled studies, reviews and
case series were considered for each individual topic.
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Table 1: Guidelines for enhanced recovery after lung surgery: recommendations of the ERAS Society and the ESTS

Recommendations Evidence level Recommendation
grade

Preoperative phase
Preadmission information, education and counselling

Patients should routinely receive dedicated preoperative counselling Low Strong
Perioperative nutrition

Patients should be screened preoperatively for nutritional status and weight loss High Strong
Oral nutritional supplements should be given to malnourished patients Moderate Strong
Immune-enhancing nutrition may have a role in the malnourished patient postoperatively Low Weak

Smoking cessation
Smoking should be stopped at least 4weeks before surgery High Strong

Alcohol dependency management
Alcohol consumption (in alcohol abusers) should be avoided for at least 4 weeks before surgery Moderate Strong

Anaemia management
Anaemia should be identified, investigated and corrected preoperatively High Strong

Pulmonary rehabilitation and prehabilitation
Prehabilitation should be considered for patients with borderline lung function or exercise
capacity

Low Strong

Admission
Preoperative fasting and carbohydrate treatment

Clear fluids should be allowed up until 2 h before the induction of anaesthesia and solids until
6 h before induction of anaesthesia

High Strong

Oral carbohydrate loading reduces postoperative insulin resistance and should be used routinely Low Strong
Preanaesthetic medication

Routine administration of sedatives to reduce anxiety preoperatively should be avoided Moderate Strong
Perioperative phase
Venous thromboembolism prophylaxis

Patients undergoing major lung resection should be treated with pharmacological and mechan-
ical VTE prophylaxis

Moderate Strong

Patients at high risk of VTE may be considered for extended prophylaxis with LMWH for up to
4weeks

Low Weak

Antibiotic prophylaxis and skin preparation
Routine intravenous antibiotics should be administered within 60min of, but prior to, the skin
incision

High Strong

Hair clipping is recommended if hair removal is required High Strong
Chlorhexidine–alcohol is preferred to povidone-iodine solution for skin preparation High Strong

Preventing intraoperative hypothermia
Maintenance of normothermia with convective active warming devices should be used
perioperatively

High Strong

Continuous measurement of core temperature for efficacy and compliance is recommended High Strong
Standard anaesthetic protocol

Lung-protective strategies should be used during one-lung ventilation Moderate Strong
A combination of regional and general anaesthetic techniques should be used Low Strong
Short-acting volatile or intravenous anaesthetics, or their combination, are equivalent choices Low Strong

PONV control
Non-pharmacological measures to decrease the baseline risk of PONV should be used in all
patients

High Strong

A multimodal pharmacological approach for PONV prophylaxis is indicated in patients at mod-
erate risk or high risk

Moderate Strong

Regional anaesthesia and pain relief
Regional anaesthesia is recommended with the aim of reducing postoperative opioid use.
Paravertebral blockade provides equivalent analgesia to epidural anaesthesia

High Strong

A combination of acetaminophen and NSAIDs should be administered regularly to all patients
unless contraindications exist

High Strong

Ketamine should be considered for patients with pre-existing chronic pain Moderate Strong
Dexamethasone may be administered to prevent PONV and reduce pain Low Strong

Perioperative fluid management
Very restrictive or liberal fluid regimes should be avoided in favour of euvolemia Moderate Strong
Balanced crystalloids are the intravenous fluid of choice and are preferred to 0.9% saline High Strong
Intravenous fluids should be discontinued as soon as possible and replaced with oral fluids and
diet

Moderate Strong

Atrial fibrillation prevention
Patients taking b-blockers preoperatively should continue to take them in the postoperative
period

High Strong

Magnesium supplementation may be considered in magnesium deplete patients Low Weak
It is reasonable to administer diltiazem preoperatively or amiodarone postoperatively for
patients at risk

Moderate Weak

Surgical technique: thoracotomy
If a thoracotomy is required, a muscle-sparing technique should be performed Moderate Strong

Continued
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Quality assessment and data analyses

The quality of evidence and recommendations were evaluated
according to the Grading of Recommendations, Assessment,
Development and Evaluation (GRADE) system (see Tables 2 and
3) [33] whereby recommendations are given as follows:

• Strong recommendations indicate that the panel is confi-
dent that the desirable effects of adherence to a recommen-
dation outweigh the undesirable effects.

• Weak recommendations indicate that the desirable effects
of adherence to a recommendation probably outweigh the
undesirable effects, but the panel is less confident.

Recommendations are based not only on the quality of evi-
dence—high, moderate, low and very low—but also on the bal-
ance between desirable and undesirable effects. As such,
consistent with other ERASV

R

Guideline Working Groups [3, 7], in
some cases strong recommendations may be reached from low-
quality data and vice versa. Of note, this would be considered a
modified GRADE evaluation since we did not consider resource
utilization when making our recommendations [34].

RESULTS

The evidence base, recommendations, evidence level and recom-
mendation grade are provided for each individual ERAS item
below.

PREADMISSION INFORMATION, EDUCATION
AND COUNSELLING

Preoperative counselling helps to set expectations about surgical
and anaesthetic procedures and may diminish fear, fatigue and
pain and enhance recovery and early discharge [35]. Verbalized

education, leaflets and multimedia information containing
explanations of the procedure and cognitive interventions may
improve pain control, nausea and anxiety after surgery [36] and
general anaesthesia [37]. Patient empowerment through diary
keeping also appears to improve postoperative pain control but
did not influence LOS in surgical cancer patients in 1 randomized
controlled trial (RCT) [38]. Similar results have been demonstrated
in patients provided with preoperative video information prior to
lung resection [39]. Paradoxically, 1 RCT demonstrated lower lev-
els of postoperative satisfaction following lung resection when
patients were given written information [40].

It is uncertain if formal education is superior to informal edu-
cation [41], but ideally patients should receive information in
both written and oral form. The patient and a relative or care
provider should meet with all members of the team including
the surgeon, anaesthetist and nurse.

Summary and recommendations
Most studies show that counselling provides beneficial effects
with no evidence of harm. In particular, pain control appears bet-
ter following lung resection. It is recommended that patients
should routinely receive dedicated preoperative counselling.

Evidence level: Low (conflicting data).

Recommendation grade: Strong.

PERIOPERATIVE NUTRITION

Nutritional components of ERAS include preoperative fluid and
carbohydrate loading, avoidance of fasting and early recom-
mencement of oral diet and oral nutritional supplements (ONS)
[42]. Carbohydrate loading and early enteral diet are dealt with
later in these guidelines.

Malnutrition is an important potentially modifiable risk factor
for adverse outcomes after major surgery. In recent thoracic sur-
gical studies, malnutrition and/or weight loss were important risk

Table 1: Continued

Recommendations Evidence level Recommendation
grade

Intercostal muscle- and nerve-sparing techniques are recommended Moderate Strong
Reapproximation of the ribs during thoracotomy closure should spare the inferior intercostal
nerve

Moderate Strong

Surgical technique: minimally invasive surgery
A VATS approach for lung resection is recommended for early-stage lung cancer High Strong

Postoperative phase
Chest drain management

The routine application of external suction should be avoided Low Strong
Digital drainage systems reduce variability in decision-making and should be used Low Strong
Chest tubes should be removed even if the daily serous effusion is of high volume (up to 450ml/
24 h)

Moderate Strong

A single tube should be used instead of 2 after anatomical lung resection Moderate Strong
Urinary drainage

In patients with normal preoperative renal function, a transurethral catheter should not be rou-
tinely placed for the sole purpose of monitoring urine output

Moderate Strong

It is reasonable to place a transurethral catheter in patients with thoracic epidural anaesthesia Low Strong
Early mobilization and adjuncts to physiotherapy

Patients should be mobilized within 24 h of surgery Low Strong
Prophylactic minitracheostomy use may be considered in certain high-risk patients Low Weak

ERAS: Enhanced Recovery After Surgery; ESTS: European Society of Thoracic Surgeons; LMWH: low-molecular-weight heparin; NSAID: non-steroidal anti-inflam-
matory drugs; PONV: postoperative nausea and vomiting; VATS: video-assisted thoracoscopic surgery; VTE: venous thromboembolism.
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factors for complications after surgery [43–45]. However, it is un-
certain whether modifying or optimizing perioperative nutrition-
al state results in a reduction in complications. In rehabilitation
programmes for chronic obstructive pulmonary disease (COPD),
ONS is recommended and improves patient quality of life and
muscle function [46]. Approximately 70% of lung cancer patients
have COPD [47]. As lung cancer surgery can be considered a
‘fixed exacerbation of COPD’, by extrapolation a COPD-type nu-
trition programme may aid recovery and prevent complications
after surgery. In addition, malnutrition and loss of muscle mass
are frequent in cancer patients and can have a negative effect on
clinical outcomes [48].

Evidence from abdominal surgery suggests that routine pre-
and/or postoperative ONS may reduce postoperative weight loss,
improve nutritional status and muscle strength and reduce com-
plication rates [49–52]. A recent meta-analysis concluded no
benefit of preoperative immune-enhancing nutrition (IEN) in ab-
dominal surgery over standard ONS, although postoperative IEN
may improve outcomes [42, 52, 53], particularly in patients with
pre-existing malnutrition. It is not clear whether these findings
are applicable following thoracic surgery as there is only 1 small
study of nutritional supplementation (n = 58). Patients were
randomized to receive either 10 days of IEN or normal diet pre-
operatively. There were benefits in terms of a reduced complica-
tion rate (although this was mainly due to a difference in air leak)
and maintenance of postoperative plasma albumin levels [54].

Routine nutritional screening is useful. Screening tools include
the Nutritional Risk Score (NRS), the Malnutrition Universal
Screening Tool (MUST) and the Subjective Global Assessment
(SGA) tool [42]. ESPEN guidelines recommend delaying surgery to
allow for preoperative enteral nutrition in patients with at least
one of the following criteria: weight loss >10–15% within

6months, body mass index (BMI) <18.5 kg/m2 and serum albu-
min <30 g/l (with no evidence of hepatic or renal dysfunction)
[42]. Current general recommendations suggest administration of
5–7 days of oral supplements before surgery in patients at risk of
malnutrition [42].

Summary and recommendations
Patients should be screened preoperatively for nutritional status
and weight loss. If deemed at risk, they should be given active
nutritional support. ONS can be used to supplement total intake.
There is not enough evidence to recommend IEN over ONS pre-
operatively, but there may be a role in the malnourished patient
postoperatively.

Evidence level:
Screening for nutritional status preoperatively: High.
ONS for malnourished patients: Moderate.
IEN: Low (extrapolated).

Recommendation grade:
Screening for nutritional status preoperatively: Strong.
ONS for malnourished patients: Strong.
IEN: Weak (postoperative only).

SMOKING CESSATION

Smoking is associated with a high risk of postoperative complica-
tions, but the pulmonary effects of smoking can be improved with-
in 4 weeks of cessation [55]. Early studies indicated that current
smokers were twice as likely to experience postoperative pulmon-
ary complications after lung resection surgery than never smokers
or those who had not smoked for more than 4weeks [56].
Paradoxically, recent quitters (i.e. stopped smoking within 4weeks
of surgery) appeared to have an increased incidence of pulmonary
complications. Further large studies could not corroborate this
paradoxical effect [57, 58]. Rather, while confirming that smoking
increased the risks of hospital death and pulmonary complications
after lung cancer resection, these risks were mitigated slowly by
preoperative cessation. More recently, smoking has not been
shown to be a risk factor for pulmonary complications if patients
are subjected to intense perioperative physiotherapy regimes [59].
There is also evidence that delaying surgery can result in upstaging
and decreased long-term survival in lung cancer patients [60].
Nevertheless, based on the evidence available and accepting that
an ideal time period has yet to be clearly defined, a delay of
4weeks to allow smoking cessation appears reasonable.

Continued smoking at the time of lung cancer surgery is also
associated with poor postoperative quality of life and fatigue [61]
and reduced long-term survival [62].

While smoking cessation interventions such as behavioural
support, pharmacotherapy and nicotine replacement are known
to result in short-term smoking cessation and long-term abstin-
ence rates [63, 64], there is weak evidence to show that these
smoking cessation measures actively decrease postoperative
morbidity. The use of varenicline is associated with an increase in
long-term smoking cessation but there is no evidence of a reduc-
tion in postoperative morbidity [64, 65]. However, smoking ces-
sation appears to be cost-effective prior to lung surgery [66].

Summary and recommendations
Smoking is associated with an increased risk of postoperative
morbidity (especially pulmonary complications) and mortality
and ideally should be stopped at least 4 weeks before surgery.

Table 3: GRADE system for rating strength of recommenda-
tions [33]

Recommendation
strength

Definition

Strong When desirable effects of intervention clearly out-
weigh the undesirable effects or clearly do not

Weak When trade-offs are less certain, either because of
low-quality evidence or because evidence sug-
gests that desirable and undesirable effects are
closely balanced

Table 2: GRADE system for rating quality of evidence [33]

Evidence level Definition

High quality Further research unlikely to change confidence in
estimate of effect

Moderate quality Further research likely to have important impact
on confidence in estimate of effect and may
change the estimate

Low quality Further research very likely to have important im-
pact on confidence in estimate of effect and
likely to change the estimate

Very low quality Any estimate of effect is very uncertain
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Evidence level:
Preoperative smoking cessation: High.

Recommendation grade:
Preoperative smoking cessation: Strong.

ALCOHOL DEPENDENCY MANAGEMENT

The effects of alcohol abuse on the liver, pancreas and neuro-
logical system are well known. In the perioperative period, the
chronic effects of alcohol intake on cardiac function, blood clot-
ting and immune function, in combination with the surgical
stress response, contribute to excess morbidity. Alcohol abuse in
patients undergoing lung cancer surgery is associated with
increased postoperative pulmonary complications and mortality
[67–69], and reduced long-term survival [70].

Prior to elective surgery, intensive preoperative interventions
aimed at complete alcohol cessation, for at least 4 weeks to
reduce postoperative complications, but do not significantly
reduce mortality or LOS. However, only a small number of
studies are available, and the mechanism by which such
interventions reduce complications is unknown. Therefore,
the optimal timing of such interventions has yet to be
determined [71].

Summary and recommendations
Alcohol is associated with increased perioperative morbidity and
mortality and should be avoided for at least 4 weeks before sur-
gery in patients who abuse alcohol.

Evidence level:
Preoperative alcohol cessation: Moderate (small number of
studies).

Recommendation grade:
Preoperative alcohol cessation: Strong.

ANAEMIA MANAGEMENT

Preoperative anaemia is associated with postoperative morbidity
and mortality [72] and reduced long-term survival [73]. A com-
prehensive review of blood management has advocated pre-
operative screening for anaemia [74]. Anaemia should be
identified and corrected for iron deficiency and any underlying
disorder before elective surgery. Treating anaemia preoperatively
helps to avoid adverse effects from anaemia and/or blood trans-
fusion. The risks of surgery are increased with the severity of the
anaemia [75]. The speed of response to iron therapy (oral or
intravenous) is greater in more severe iron deficiency anaemia.
Therefore, prompt identification and treatment is important in
reducing the need for erythropoiesis-stimulating agents or blood
transfusion. Both erythropoiesis-stimulating agents and peri-
operative blood transfusion have been associated with poorer
outcomes for cancer patients [76, 77]. Long-term cancer survival
(including survival in lung cancer patients) is also reduced follow-
ing perioperative transfusion [76, 78].

Recent guidelines have shown no strong evidence of a benefit
from preoperative blood transfusion to improve surgical outcomes
(in cardiac surgery patients), and in the absence of other blood
management measures, preoperative transfusion does not reduce
total transfusion requirements. Where transfusion is considered
to be unavoidable, there is no evidence to suggest advantages of

pre- over intraoperative transfusion [75]. If possible, the focus
should be on preventing further blood loss intraoperatively.

Summary and recommendations
Preoperative anaemia is associated with an increase in postop-
erative morbidity and mortality and should be identified,
investigated and corrected preoperatively. Iron therapy is the
preferred first-line treatment for the correction of iron
deficiency anaemia. Where possible, blood transfusion or
erythropoiesis-stimulating agents should not be used to correct
preoperative anaemia.

Evidence level:
Correction of preoperative anaemia: High.

Recommendation grade:
Correction of preoperative anaemia: Strong.

PULMONARY REHABILITATION AND
PREHABILITATION

Poorer preoperative exercise capacity is associated with worse
long- and short-term clinical outcomes including postoperative
complications, LOS [79, 80] and survival [81, 82] following cura-
tive lung cancer surgery. Preoperative physical conditioning, or
prehabilitation, is the process of enhancing the functional and
physiological capacity of an individual to enable them to with-
stand a stressful event and may aid recovery after surgery [83]. It
is the process on the continuum of care that occurs between
cancer diagnosis and surgical treatment [84]. In colorectal
surgery, prehabilitation is more effective than postoperative
rehabilitation in returning a patient to baseline function [85].
Patients with poor physical capacity have the most to gain from
preoperative intervention [86].

Several recent systematic reviews and a meta-analysis have
concluded that prehabilitation is beneficial, but, because of study
heterogeneity, the exact duration, intensity, structure and patient
selection to achieve maximum efficacy is uncertain [87–90]. In 21
studies (including 5 RCTs) focusing on pre- rather than postoper-
ative rehabilitation, the intervention was delivered mainly in the
outpatient setting or in a training facility [90]. Prescribed exercises
included aerobic training (lower and/or upper limbs), with the
addition of strength training in some studies. Respiratory exer-
cises were also included in the majority of studies. The addition
of other elements, such as relaxation techniques and educational
sessions, were inconsistent. The median duration was 4weeks
(range 1–10weeks) with a frequency of 5 sessions per week
(range 2–14weeks) of moderate to high intensity, generally tail-
ored to the patient’s tolerance.

Studies report an improvement in peak oxygen consumption
or in functional capacity (measured with the 6-min walk test)
from baseline to postintervention [90]. Lung function is also
enhanced after prehabilitation compared with baseline.

In addition to improving preoperative fitness, prehabilitation
appears to improve postoperative outcomes. Hospital LOS and
morbidity were reduced in comparison with standard care in a
recent meta-analysis and Cochrane review [87, 90]. Pooled esti-
mates of effect sizes show a significant reduction in both hospital
LOS and postoperative pulmonary complications. The effect on
pulmonary complications seems to be specific to patients with
poor preoperative lung function.
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The small number of studies, and the diversity and validity of
tools used, limit assessment of prehabilitation on health-related
quality of life.

Summary and recommendations
A preoperative exercise rehabilitation programme can reduce
hospital LOS and postoperative pulmonary complications.
Because of study heterogeneity, no firm recommendations can
be made on the nature of the intervention in terms of exercise
modality, delivery, frequency or preoperative duration.
Prehabilitation should be considered for patients with borderline
lung function or exercise capacity.

Evidence level:
Prehabilitation for patients with borderline lung function or exer-
cise capacity: Low.

Recommendation grade:
Prehabilitation for patients with borderline lung function or exer-
cise capacity: Strong.

PREOPERATIVE FASTING AND CARBOHYDRATE
TREATMENT

Evidence has shown that the intake of clear fluids up until 2 h be-
fore surgery does not increase gastric content, reduce gastric
fluid pH or increase complication rates. Hence, in patients with-
out conditions associated with delayed gastric emptying, the in-
take of clear fluids up until 2 h before the induction of
anaesthesia, as well as limiting fasting for solid food to 6 h before
induction, is now recommended [91].

To reduce postoperative insulin resistance and mitigate the
associated increased risks for complications, carbohydrate load-
ing before surgery has been advocated to achieve a metabolically
fed state. In the last decades, an increasing number of original
but small studies, systematic reviews and meta-analyses have
shown that carbohydrate loading attenuates the increase in insu-
lin resistance related to surgery and, therefore, should be used
routinely in major abdominal surgery [3]. Carbohydrate drinks
for preoperative use should be properly tested as not all carbo-
hydrate drinks have the same effects on gastric emptying or insu-
lin action.

Although no studies have been performed in patients under-
going thoracic surgery, these findings are considered valid for
lung cancer patients given similarities in patient characteristics.
Randomized studies have demonstrated that preoperative carbo-
hydrates improve well-being and reduce nausea and vomiting
[92]. No studies have specifically addressed diabetic patients, al-
though limited data indicate that it is likely to be safe in well-
controlled diabetics [93].

Summary and recommendations
Patients should be permitted to drink clear fluids up until 2 h be-
fore anaesthesia and surgery. Patients should abstain from solids
for 6 h prior to induction of anaesthesia. Oral carbohydrate load-
ing reduces postoperative insulin resistance, improves preopera-
tive well-being and should be used routinely. Insufficient data are
available for diabetic patients.

Evidence level:
Fasting guidelines for solids and fluids: High.
Carbohydrate loading: Low (extrapolated data).

Recommendation grade:
Fasting guidelines: Strong.
Carbohydrate loading: Strong.

PREANAESTHETIC MEDICATION

In general, thoracic surgical patients are older and present with
compromised pulmonary function. The use of short- and long-
acting benzodiazepines has been associated with over-sedation,
upper airway obstruction, decreased postoperative cognitive
function and delirium, especially in older frailer patients [94].

One observational trial found no association between the use
of preoperative anxiolytic-sedative agents and a reduction in per-
ceived patient anxiety [95]. A recent randomized control trial
showed that the use of long-acting benzodiazepines was associ-
ated with an increased time to extubation and a decreased rate
of early cognitive recovery. Additionally, premedication with lor-
azepam did not improve self-reported patient experience on the
first postoperative day [96]. Therefore, routine administration of
benzodiazepines to decrease preoperative anxiety levels should
be avoided. However, small doses of short-acting narcotics may
be used during preoperative placement of regional blocks or in
extremely anxious patients.

Alternative strategies to reduce perioperative anxiety can be
implemented. Patient education regarding perioperative goals and
expectations plays an important role in reducing preoperative anx-
iety [36, 37]. Carbohydrate loading and the avoidance of starvation
and dehydration also reduce preoperative discomfort [92].
A Cochrane review identified that melatonin administered 1–2 h
before surgery is equally as effective as midazolam in reducing
preoperative anxiety in adults [97]. Non-pharmacological meas-
ures, such as relaxation techniques and music interventions, may
offer a substitute to standard anxiolytic medications [98].

Summary and recommendations
Routine administration of sedatives to reduce anxiety preopera-
tively should be avoided to hasten postoperative recovery.
Alternative non-pharmacological methods to relieve preopera-
tive anxiety should be considered in patients with severe anxiety.

Evidence level:
Avoidance of sedatives: Moderate.

Recommendation grade:
Avoidance of sedatives: Strong.

VENOUS THROMBOEMBOLISM PROPHYLAXIS

In thoracic surgery, the postoperative period carries an increased
risk of venous thromboembolism (VTE) events due to both the
advanced age of patients and the high frequency of this proced-
ure being performed for lung malignancy [99]. When compared
to non-cancer patients undergoing comparable surgical proce-
dures [100, 101], the presence of cancer at least doubles the risk
of a patient developing deep venous thrombosis. This risk is
increased 3-fold for fatal pulmonary embolism. Moreover, post-
operative VTE has been found to increase 30-day mortality after
cancer surgery from 1.2% to 8.0% [102].

The incidence of postoperative VTE after thoracic surgery has
been estimated at between 0.4% and 51% for deep venous
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thrombosis and from less than 1% to 5% for pulmonary embol-
ism, with 2% of pulmonary embolism cases being lethal [103,
104]. Thoracic surgery patients must, therefore, be considered at
high risk of postoperative VTE.

Mechanical and pharmacological venous
thromboembolism prophylaxis

The evidence for using VTE prophylaxis after thoracic surgery for
lung cancer is relatively limited. A recent Cochrane meta-analysis
of 7 studies evaluated the use of VTE prophylaxis in thoracic sur-
gery patients versus inactive or active control [103] and could not
demonstrate any significant differences between the prophylactic
regimen and the control.

The use of VTE prophylaxis is predominantly based on clinical
consensus on the estimated risk of VTE and of postoperative
bleeding. American College of Chest Physicians and National
Institute for Health and Care Excellence (NICE) guidelines recom-
mend that mechanical VTE prophylaxis (antiembolism stockings,
intermittent pneumatic compression devices or foot impulse
devices) should be started upon admission and continued until
the patient has recovered full mobility [105, 106].
Pharmacological VTE prophylaxis with low-molecular-weight
heparin, or unfractionated heparin for patients with renal failure,
should be added in patients who have a low risk of major bleed-
ing. For patients at high risk of bleeding, mechanical VTE prophy-
laxis should be used with graduated compression stocking and
intermittent pneumatic compression. Once daily administration
of low-molecular-weight heparin seems to be as effective as 2
daily half-dose administrations [107]. It is also recommended that
epidural catheters should not be inserted or removed within 12 h
of heparin administration [108, 109].

Extended pharmacological venous
thromboembolism prophylaxis

Patients undergoing thoracic surgery are at risk of developing
VTE after discharge [103]. In a retrospective review of 232 lung
resections for cancer, the rate of VTE was 5.2% with one-third
occurring after leaving hospital [110]. A recent prospective cohort
study demonstrated VTE in 12.1% of 157 patients, all of whom
underwent a computed tomography pulmonary angiogram and
venous US Doppler 1 month postoperatively, regardless of symp-
toms [111]. The highest incidence of VTE appears within the first
month after the surgery [112]. In patients undergoing pneumon-
ectomy for cancer, the peak of incidence of VTE is 6–7 days post-
surgery [113, 114]. Furthermore, the presence of VTE negatively
impacts on long-term survival [113].

Various studies have reported that the extension of pharmaco-
logical prophylaxis up to 1month after surgery decreases the risk
of VTE in major surgery for cancer [115–118]. Despite this, the
need for extended VTE prophylaxis in thoracic surgery patients
remains unproven and is controversial, with practice varying
widely between surgeons, centres and specialties [119]. No pro-
spective, randomized controlled trials in thoracic surgery have
been published to examine the potential benefit of extended,
out-of-hospital postoperative VTE prophylaxis. However, in 1
study, extended prophylaxis was introduced based on VTE risk
assessment using the Caprini model for high-risk thoracic surgery
patients. Patients demonstrated an excellent adherence (97.2%)

to post-discharge enoxaparin prophylaxis, and the study reported
an overall VTE rate of 2.3% with no post-discharge VTE or bleed-
ing events [120].

Currently, there is no evidence to support the use of oral
pharmacological VTE prophylaxis.

Summary and recommendations
All patients undergoing major lung resection should be treated
with pharmacological and mechanical VTE prophylaxis. Patients
at high risk of VTE may be considered for extended prophylaxis
with low-molecular-weight heparin lasting up to 4weeks.

Evidence level:
Mechanical and pharmacological VTE prophylaxis: Moderate
(extrapolated).
Extended pharmacological prophylaxis in high-risk patients: Low.

Recommendation grade:
Mechanical and pharmacological VTE prophylaxis: Strong.
Extended pharmacological prophylaxis in high-risk patients:
Weak.

ANTIBIOTIC PROPHYLAXIS AND SKIN
PREPARATION

In thoracic surgery, postoperative infection (pneumonia, empy-
ema and wound infection) is an important problem [121–123],
typically occurring in 7–14% of patients undergoing lung resec-
tion [124]. Lung resection without pre-existing infection is classi-
fied as a ‘clean contaminated’ procedure [125]. Airway
colonization with bacterial pathogens has been identified as a
risk factor for the development of postoperative pulmonary in-
fectious complications [123, 126]. The incidence of bacterial air-
way contamination of lung cancer surgery patients has been
estimated to be between 10% and 83% [127].

Antibiotic prophylaxis

Preoperative administration of prophylactic antibiotics decreases
surgical site infection (SSI) after thoracic surgery but does not
demonstrate any effect on the rate of postoperative pneumonia
or empyema. Extended postoperative antibacterial prophylaxis is
not routinely indicated. A single dose of antibiotics before inci-
sion is as effective as up to 48 h of postoperative prophylaxis
[121, 122, 124, 126, 128]. Intravenous antibiotics should be given
no more than 60min prior to skin incision, usually at the time of
anaesthesia induction [129]. In obese patients with a BMI of
>35 kg/m2, the dose of antibiotics should be adapted and
increased [130]. Antibiotic doses during prolonged operations or
when blood loss exceeds 1500ml may be repeated according to
the half-life of the chosen medication [131].

Infection caused by various organisms frequently identified in
skin and respiratory flora (e.g. Staphylococcus aureus, coagulase-
negative Staphylococcus, Streptococcus pneumoniae and Gram-
negative bacilli) may be adequately prevented by cephalosporins.
These are considered to be the standard for prophylaxis in pul-
monary surgery due to their broad spectrum, low cost and low
allergenic potential [128]. Amoxicillin–clavulanic acid is an alter-
native choice, and vancomycin or teicoplanin may be used in
penicillin- or cephalosporin-allergic patients. Specific local guide-
lines should be based on the usual pattern of pulmonary flora
and the potential development of antibiotic resistance [126, 127].
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Skin preparation

Patients should shower or bathe the night before or the morning
of surgery [132]. Using plain soap is just as effective as using
chlorhexidine in decreasing SSI [133]. There is no evidence that
hair removal reduces SSI, irrespective of the method chosen
(shaving, hair clipping or depilatory cream). However, if hair re-
moval is necessary, hair clipping just before surgery is associated
with lower rates of SSI than other methods [134].

A 40% reduction in SSI has been reported after the use of
chlorhexidine–alcohol for skin cleansing compared to a povi-
done-iodine solution in various clean contaminated procedures
[135]. Therefore, chlorhexidine–alcohol is preferred over
povidone-iodine solutions, although care must be taken to avoid
fire-based and burn injuries when electrocautery is used [136].

Summary and recommendations
Routine intravenous antibiotic prophylaxis should be adminis-
tered within 60min of, but prior to, the skin incision. Routine
extended prophylaxis offers no benefits, but additional doses
may be given during prolonged procedures according to the
half-life of the antibiotic used. Hair clipping is recommended if
hair removal is required. Chlorhexidine–alcohol is preferred to
povidone-iodine solution for skin preparation.

Evidence level:
Antibiotic prophylaxis: High.
Hair clipping: High.
Chlorhexidine–alcohol skin preparation: High.

Recommendation grade:
Antibiotic prophylaxis: Strong.
Hair clipping: Strong.
Chlorhexidine–alcohol skin preparation: Strong.

PREVENTING INTRAOPERATIVE HYPOTHERMIA

During anaesthesia and major surgery, hypothermia can occur as
a result of prolonged exposure to cold operating room tempera-
tures and impairment of the normal thermoregulatory response.
Thoracic surgery patients are at high risk of hypothermia (esti-
mated incidence of 35–50%) as the pleural surface of one hemi-
thorax is exposed to dry air during surgery, leading to potentially
important evaporative heat loss [137, 138].

Perioperative hypothermia (defined as a body temperature below
36�C) is associated with impaired drug metabolism, increased SSI,
cardiovascular morbidity and increased bleeding secondary to
impaired haemostasis [139–142]. In addition, postoperative shivering
increases oxygen consumption and can worsen pain [143].
Normothermia can be maintained by different approaches: (i) pro-
cedures which decrease heat loss through redistribution (vasodilata-
tion and prewarming); (ii) passive warming systems (room
temperature and covering exposed body surfaces) and (iii) active
warming systems (direct transfer of heat to the patient) [140].

Warming techniques

The most frequently used technique to prevent hypothermia is
active body surface warming. Forced air-warming blankets, heat-
ing mattresses under the patient or circulating-water garment
systems all achieve similar results in terms of clinical outcomes,

and no system seems significantly superior to others [140].
However, convective warming systems present several advan-
tages over conductive warming systems: blanket design, air-to-
surface warming, no pressure points, single use and suitability for
pre-, peri- and postoperative periods [144–146]. SSIs are signifi-
cantly less common with the use of active warming compared to
conventional methods, with an absolute risk reduction of
13% [143].

Before entering the operating room, prewarming patients with
a forced air-warming blanket improves core temperature before
surgery [147]. In a recent prospective randomized study in thor-
acic surgery patients, convective prewarming and additional
intraoperative warming with an underbody blanket decreased
the rate of postoperative hypothermia to 8% compared to 56%
with conductive warming using an underbody mattress [148].
Warming intravenous and irrigation fluids to core body tempera-
ture or above has been shown to prevent heat loss and subse-
quent hypothermia [149].

Temperature monitoring

Temperature should be continuously monitored to guide therapy
and avoid hyperthermia, which can have deleterious effects on
homeostasis and increase the likelihood of a systemic inflamma-
tory response. The most convenient site to measure core tem-
perature during thoracic surgery is the nasopharynx. Active
warming should be continued into the postoperative period until
the patient’s temperature is greater than 36�C.

Summary and recommendations
Monitoring of patients’ temperature is mandatory to guide ther-
apy and to avoid hypothermia and hyperthermia. Maintenance
of normothermia with convective active warming devices should
be used perioperatively.

Evidence level:
The use of active warming devices: High.
Continuous measurement of core temperature for efficacy and
compliance: High.

Recommendation grade:
The use of active warming devices: Strong.
Continuous measurement of core temperature for efficacy and
compliance: Strong.

STANDARD ANAESTHETIC PROTOCOL

Ventilation

Within the context of an ERAS programme, no single ventilation
strategy during thoracic surgery has been favoured over another.
However, one-lung anaesthesia with lung-protective strategies
may be associated with better outcomes.

Lung isolation. The majority of procedures, whether open
thoracotomy or minimally invasive techniques, employ lung isola-
tion and one-lung ventilation to facilitate access into the operative
hemithorax. The majority of thoracic procedures are performed
with double-lumen tubes [150]. They tend to be more stable dur-
ing surgery leading to fewer instances of repositioning of the
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airway device and interruption of surgery [151]. However, there is
a tendency for more airway injury and an increased incidence of
postoperative sore throat [152]. Bronchial blockers are useful in
patients with difficult airways when intubation with a large
double-lumen tube is problematic. Whether a double-lumen tube
or bronchial blocker is used, it is advisable to use fibrotic bron-
choscopy to position the device in the airway and avoid acciden-
tal lobar obstruction [153, 154]. The use of FiO2 of 1.0 for
ventilation immediately prior to the initiation of one-lung ventila-
tion increases the rate of collapse of the non-ventilated lung and
improves surgical access in the operative hemithorax [155].

Management of one-lung ventilation. There are 2 major
complications that influence the strategy for one-lung ventilation
during thoracic surgery: the risk of hypoxaemia and the possibil-
ity of injury to the ventilated lung. Over the past 3 decades, the
incidence of hypoxaemia during one-lung anaesthesia has
decreased, and the focus has turned towards preventing lung in-
jury [156]. There has been a trend towards using lung-protective
ventilation strategies. Decreasing the tidal volumes during one-
lung anaesthesia from traditional large volumes of 10ml/kg ideal
body weight to 4–6ml/kg is considered to be less injurious to the
ventilated single lung [157], although outcomes have not been
studied in large randomized controlled trials. Retrospective stud-
ies suggest that, when used without positive end-expiratory pres-
sure (PEEP), there is no clear clinical decrease in postoperative
lung injury with the smaller tidal volumes [158]. There is a trend
towards a decreased incidence of hypoxaemia during one-lung
ventilation with larger tidal volumes. However, when smaller tidal
volumes are used with PEEP, oxygenation is equivalent [159]. The
optimal level of PEEP will vary according to individual respiratory
mechanics and is usually in the range of 5–10 cmH2O [160]. An
alveolar recruitment manoeuvre strategy at the onset of one-lung
ventilation improves oxygenation but can be associated with a
transient decrease in systemic blood pressure [161].

Although most concern has focused on preventing injury to the
ventilated lung during one-lung anaesthesia, there is evidence of in-
jury to the non-ventilated (collapsed) lung too. Avoiding complete
collapse of the non-ventilated lung by the addition of continuous
positive airway pressure during surgery has been shown to decrease
the local intraoperative inflammatory response [162].

Non-intubated anaesthesia. There are several potential an-
aesthetic management strategies for thoracic surgery that do not
involve intubation of the airway or positive pressure ventilation,
including awake-regional anaesthesia and non-intubated general
anaesthesia with spontaneous ventilation. Regional anaesthesia
includes both thoracic epidural anaesthesia and paravertebral
local anaesthesia, usually in combination with intravenous sed-
ation and suppression of the cough reflex. Reported non-
intubated thoracic surgical procedures include lobectomy, pneu-
monectomy, excision of bullae and lung volume reduction [163].
The majority of the reports of non-intubated thoracic surgery
have been single-centre observational studies [164]. Most have
shown trends towards equivalent or improved outcomes with
non-intubated surgery compared to general anaesthesia and a
trend towards shorter hospital stays [165]. One randomized con-
trolled trial of 347 patients having a variety of video-assisted
thoracoscopic surgery (VATS) procedures showed an overall de-
crease in postoperative complications and a shorter postopera-
tive LOS in the non-intubated epidural group compared to the

general anaesthesia double-lumen tube group, although the hos-
pital stays were still long by fast-track standards (5.8 vs 7.7 days
following bullectomy and 9.5 vs 12.7 days following lobectomy)
[166]. Currently, although the technique shows potential, the rou-
tine use of non-intubated anaesthesia cannot be recommended.

Anaesthetic technique

Anaesthetic management should focus on short-acting agents that
permit early extubation. This is best accomplished using a combin-
ation of regional and general anaesthetic techniques. Older volatile
anaesthetics such as ether or halothane are potent inhibitors of
hypoxic pulmonary vasoconstriction and are associated with a
high incidence of hypoxaemia during one-lung ventilation.
Modern volatile anaesthetics (isoflurane, sevoflurane and desflur-
ane) are weak inhibitors of hypoxic pulmonary vasoconstriction,
and when used in doses <_1 minimal alveolar concentration, there
is no clinically relevant difference in oxygenation compared to
total intravenous anaesthesia (TIVA) [167]. However, there are dif-
ferences between TIVA and volatile anaesthetics with respect to
the local inflammatory response in the lungs. Desflurane has been
shown to significantly mitigate the increase in inflammatory
markers during surgery in the ventilated lung compared to TIVA
with propofol [168]. Similarly, sevoflurane decreases the inflamma-
tory response in the non-ventilated lung [169]. While volatile
anaesthetics have been shown to decrease postoperative mortality
and respiratory complications in cardiac surgery [170], this has not
been shown to be true in thoracic surgery [171].
Dexmedetomidine, another intravenous anaesthetic/analgesic,
improves oxygenation and decreases markers of oxidative stress
during thoracic surgery but has not been studied in larger out-
come trials [172].

Summary and recommendations
A combination of regional and general anaesthetic techniques
should be used to permit early emergence from anaesthesia and
extubation. Lung isolation can be provided with either a double-
lumen tube or a bronchial blocker, and lung-protective ventila-
tion strategies should be used during one-lung anaesthesia. Non-
intubated anaesthesia shows potential but cannot currently be
recommended for routine use. Short-acting volatile or intraven-
ous anaesthetics, or their combination, are equivalent choices.

Evidence level:
Lung-protective strategies during one-lung ventilation: Moderate.
Non-intubated thoracic surgery: Low.
Combined regional and general anaesthesia: Low.
Short-acting volatile or intravenous anaesthetics or their combin-
ation: Low.

Recommendation grade:
Lung-protective strategies during one-lung ventilation: Strong.
Non-intubated thoracic surgery: Not recommended.
Combined regional and general anaesthesia: Strong.
Short-acting volatile or intravenous anaesthetics or their combin-
ation: Strong.

POSTOPERATIVE NAUSEA AND VOMITING
CONTROL

Postoperative nausea and vomiting (PONV) remains one of the
most frequent complications encountered after surgery [3, 173],
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impacting on the quality of early recovery and representing the
leading cause of patient dissatisfaction in the immediate postop-
erative period. The aetiology of PONV is multifactorial. Multiple
risk factors have been identified and can be divided into 3 cate-
gories: patient related, anaesthetic related and surgery related.
Females, non-smokers and patients with a history of PONV or
motion sickness are considered to be at highest risk [174]. The
use of volatile anaesthetics is the strongest anaesthesia-related
predictor [175]. In addition, nitrous oxide and postoperative
opioids have been strongly associated with PONV [5]. Longer an-
aesthetic and surgical time has also been identified as a predictor
[176], although thoracic surgery in general is not considered
highly emetogenic.

Non-pharmacological control of postoperative
nausea and vomiting

To risk stratify patients and develop an appropriate management
plan, several scoring systems are available. The easiest to apply in
clinical settings is the simplified Apfel score [173], which stratifies
the patient as low risk, medium risk or high risk of PONV. The
use of a multimodal approach, combining both non-
pharmacological and pharmacological measures, tailored to the
individual’s risk score is advocated [177]. Among non-
pharmacological measures, the use of preoperative carbohydrate
loading with the avoidance of fasting and dehydration has been
associated with a decreased incidence of PONV [178, 179]. In
moderate- and high-risk patients, the intraoperative use of TIVA
with propofol decreases the risk of PONV [180]. The use of per-
ipheral nerve blocks (intercostal and paravertebral) or neuraxial
anaesthesia (epidural and spinal) for the treatment of postopera-
tive pain may reduce the need for postoperative opiates.
Similarly, the use of perioperative non-steroidal anti-inflamma-
tory drugs has a known opioid-sparing effect [181]. Electrical
stimulation of the P6 acupoint has a significant impact on
decreasing the rates of PONV. Acupoint stimulation is considered
to be just as effective if performed either preoperatively or post-
operatively [182, 183].

Pharmacological control of PONV

Pharmacological measures include administering one or a com-
bination of antiemetic drugs, depending on the risk identified for
each patient. There are several classes of recommended
antiemetic drugs, all superior to a placebo in reducing PONV: 5-
hydroxytryptamine (5-HT3) receptor antagonists, neurokinin-1
(NK1) receptor antagonists, corticosteroids, phenothiazines and
anticholinergics. Other effective classes (butyrophenones and
antihistamines) have significant sedative effects and should be
avoided, if possible. A single 8-mg preoperative dose of dexa-
methasone reduces PONV for the first 24 h and reduces further
antiemetic needs for up to 72 h following gastrointestinal surgery
[184], while high-dose methylprednisolone also reduces nausea
for the first 24 h following VATS lobectomy [185]. Corticosteroid
administration does raise concerns for potential blood sugar
increases and postoperative infection in all patient populations
[186], but it has not been associated with a higher incidence of
complications following thoracic surgery [185]. The long-term
immunosuppressive and oncologic effects of steroid-based antie-
metic drugs are not known [3]. Nevertheless, a single dose of ste-
roids appears to be acceptable as an adjunct to first-line therapy.

A common approach to PONV is to administer 1 drug, usually
ondansetron, as prophylaxis to all patients. In patients with a mod-
erate or high-risk profile, the most recent guidelines recommend a
multimodal approach, utilizing as many non-pharmacological
approaches as possible and at least 2 different classes of antiemetic
drugs [177]. Treatment of PONV should be performed with a drug
from a different class than the one utilized for prophylaxis [177].
Repeating the dose of a medication used for prophylaxis within
6 h of the initial dose does not provide added benefit.

Summary and recommendations
The use of non-pharmacological measures to decrease the base-
line risk of PONV should be implemented in all patients under-
going thoracic surgery. A multimodal pharmacological approach
for PONV prophylaxis, in combination with other measures to re-
duce postoperative opiate consumption, is indicated in patients
at moderate or high risk.

Evidence level:
The use of non-pharmacological measures: High.
Multimodal pharmacological approach: Moderate.

Recommendation level:
The use of non-pharmacological measures: Strong.
Multimodal pharmacological approach: Strong.

REGIONAL ANAESTHESIA AND PAIN RELIEF

Pain following thoracic surgery is often severe and can be due to
retraction, fracture or dislocation of ribs, injury to the intercostal
nerves or irritation of the pleura or intercostal bundles by chest
tubes. A standardized multimodal analgesic strategy is required
to keep the patient comfortable, allow early mobilization and re-
duce the risk of pulmonary complications.

Inadequate provision of analgesia following thoracotomy or
VATS exacerbates a compromised respiratory status. It may lead
to respiratory failure secondary to splinting or pneumonia as a
result of an ineffective cough and poor clearance of secretions.
Pain increases immediate risks to the patient of hypoxaemia,
hypercarbia, increased myocardial work, arrhythmias and ischae-
mia. High-intensity postoperative pain can also facilitate the de-
velopment of post-thoracotomy pain syndrome. Therefore, an
enhanced recovery pathway for thoracic surgery must combine
multimodal enteral and parenteral analgesia with regional anal-
gesia or local anaesthetic techniques while attempting to avoid
opioids and their side effects. Patient education is also important
as well-informed patients may experience less pain [35].

Pre-emptive analgesia

Pre-emptive analgesia aims to decrease acute postoperative pain,
even after the analgesic effects of the pre-emptive drugs have
worn off, and to inhibit the development of chronic postopera-
tive pain. A systematic review of pre-emptive analgesia for post-
operative pain relief found no evidence of benefit for the pre-
emptive administration of systemic opioids, non-steroidal anti-
inflammatory drugs (NSAIDs) or ketamine and little evidence of
benefit with continuous epidural analgesia [187]. A subsequent
meta-analysis concluded that pre-emptive thoracic epidural anal-
gesia (TEA) was associated with a reduction in acute pain after
thoracotomy but had no effect on the incidence of chronic post-
thoracotomy pain [188].
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Intraoperative regional analgesia

Early ERAS protocols defined epidural analgesia as an essential
part of the bundle of intraoperative pain management, and it has
been the gold standard technique for pain control after major
thoracic surgery for some time. The risks associated with the
perioperative use of epidural analgesia are becoming clearer and
may be greater than previously thought [189]. Adverse effects in-
clude urinary retention, hypotension and muscular weakness.
Furthermore, an increasing number of patients are taking oral
anticoagulation or have renal failure, potentially increasing the
risk of epidural-related complications.

Paravertebral analgesia provides a unilateral block of somatic
and sympathetic nerves that lie in the paravertebral space and is
particularly useful in unilateral thoracic procedures. Several
randomized studies have compared outcomes after TEA or para-
vertebral block. The results suggest that paravertebral blocks are
more effective at reducing respiratory complications than TEA
and after the first few hours provide equivalent analgesia [190–
192]. Percutaneous paravertebral blockade reduces the risks of
developing minor complications (PONV, pruritus, hypotension
and urinary retention) compared to TEA, with no difference in
acute pain, 30-day mortality, major complications (cardiac and
respiratory) or length of hospital stay [192, 193].

Intercostal catheters may be as effective as TEA in terms of
postoperative pain. They are more cost-effective, require less
time, can be placed by the surgeon at the end of the operation
and may be associated with fewer complications [194].
Intercostal blocks have demonstrated reduced post-thoracotomy
pain when compared to placebo [191] and do not significantly
increase operative time [195].

The serratus anterior plane block [196, 197] is a novel technique
with potential use in rescue analgesia. Evidence is lacking but there
is a possible role in a single-port VATS or when paravertebral
blockade is not appropriate (e.g. pleurectomy and decortication).
Liposomal bupivacaine also shows promise when delivered as
multilevel intercostal injections, potentially providing blockade of
intercostal nerves for up to 96 h [198, 199]. Cryoanalgesia is not
recommended as it appears to potentiate chronic pain [200, 201].

Postoperative multimodal analgesia

During the postoperative phase, a multimodal analgesic regimen
should be employed with the aim of avoiding or minimizing the
use of opioids. Opioids are associated with multiple side effects
that may impact on a patient’s ability to achieve ERAS targets
such as PONV control, early mobilization and a quick return to
oral diet. The concept of achieving analgesia through the additive
or synergistic effects of different types of analgesics is not new
and ideally allows the side effects of individual drugs to be mini-
mized while potentiating their positive effects and reducing the
use of opioids.

Acetaminophen. Acetaminophen is a vital part of postopera-
tive pain control and can be administered either intravenously or
orally [202]. A recent meta-analysis found that after major sur-
gery, adding acetaminophen reduced morphine consumption by
20% but did not decrease the incidence of morphine-related ad-
verse effects [203]. Acetaminophen at clinical doses has few con-
traindications or side effects. It is considered safe for patients at
risk of renal failure [204].

Non-steroidal anti-inflammatory drugs. An NSAID in
combination with acetaminophen is more effective than either
drug alone [205]. NSAIDs have been used to control post-
thoracotomy pain [206] and significantly improve pain control in
patients receiving systemic opioids [207, 208]. NSAIDs may also
be effective in controlling the ipsilateral post-thoracotomy shoul-
der tip pain seen in patients receiving TEA [209, 210]. Renal fail-
ure is a particular risk of NSAIDs administration in a number of
groups including the elderly [211, 212], pre-existing renal failure
and hypovolaemic patients. These risk factors are often present
in patients scheduled for thoracic surgery. Although there is a
theoretical concern that NSAID-mediated reductions in inflam-
mation may reduce the efficacy of a surgically performed pleu-
rodesis [213], this has not been proven in human studies [214].

N-methyl-D-aspartate (NMDA) antagonists. In a double-
blinded study of patients who had undergone thoracic surgery,
ketamine reduced morphine consumption and improved early
postoperative lung function [215]. In another study, adding a
low-dose intravenous infusion of ketamine to TEA improved
early post-thoracotomy analgesia [216]. The postoperative use of
ketamine should be considered for some patients, for example,
those on long-term high-dose opioids.

Gabapentin. Given its mechanism of action and effectiveness
in neuropathic states, gabapentin’s effectiveness in preventing
chronic post-surgical pain has been investigated. There is cur-
rently no clinical evidence that it reduces chronic post-surgical
pain [217]. While gabapentin appears to reduce early postopera-
tive pain scores and opioid use for patients undergoing a variety
of surgical procedures [218], there is no evidence that it reduces
acute or chronic pain following thoracic surgery [219, 220].
Furthermore, gabapentin does not decrease the ipsilateral shoul-
der tip pain seen in patients receiving TEA [221]. Therefore, on
current evidence, perioperative gabapentin cannot be
recommended.

Glucocorticoids. Glucocorticoids (e.g. dexamethasone and
methylprednisolone) have many actions including analgesic, antie-
metic, antipyretic and anti-inflammatory effects. Dexamethasone
produces a dose-dependent opioid-sparing effect [222] in a gen-
eral surgical setting and has been particularly effective in reducing
pain scores with dynamic movement [223, 224]. These effects have
been produced with a single dose of dexamethasone in the range
of 10–40mg with few reported serious side effects. Risks of gluco-
corticoid use include gastric irritation, impaired wound healing,
impaired glucose homeostasis and sodium retention. The optimal
dose that balances the advantages against these and other risks
has yet to be defined. However, 1 recent trial in VATS lobectomy
showed that preoperative high-dose methylprednisolone reduces
postoperative pain, nausea and fatigue without increasing the risk
of complications [185].

Opioids. Opioids, including patient-controlled analgesia,
should be kept to a minimum or avoided entirely. If opioids are
used, a balance between the beneficial effects (analgesia, ena-
bling passive expiration and prevention of splinting) and the
detrimental effects (PONV, constipation, sedation and the sup-
pression of ventilation and coughing and sighing) must be
achieved.
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Summary and recommendations
A standardized multimodal approach to pain relief, including
good regional anaesthesia, is recommended with the aim of
reducing postoperative opioid use. Paravertebral blockade pro-
vides equivalent analgesia to TEA with evidence of a better side-
effect profile. Acetaminophen and NSAIDs should be adminis-
tered regularly to all patients unless contraindications exist.
Dexamethasone may be administered to prevent PONV and re-
duce pain. Ketamine should be considered for patients with pre-
existing chronic pain on long-term opiates. Gabapentin cannot
currently be recommended as an adjunct to conventional
analgesia.

Evidence level:
Regional anaesthesia: High.
Combination of acetaminophen and NSAIDs: High.
Ketamine: Moderate.
Dexamethasone: Low.

Recommendation grade:
Regional anaesthesia: Strong.
Combination of acetaminophen and NSAIDs: Strong.
Ketamine: Strong.
Dexamethasone: Strong.

PERIOPERATIVE FLUID MANAGEMENT

Fluid management encompasses the pre-, intra- and postopera-
tive periods [225, 226]. Preoperatively, carbohydrate loading and
the avoidance of starvation ensure that patients should not be
dehydrated prior to the induction of anaesthesia [42, 49].

In lung resection surgery, fluid management is complex as
patients are prone to developing interstitial and alveolar oedema.
The effects of existing pulmonary disease, prior chemoradiother-
apy, one-lung ventilation, direct lung manipulation by the sur-
geon and ischaemia–reperfusion phenomena can all damage the
glycocalix and the underlying endothelial cells as well as affecting
epithelial alveolar cells and surfactant. This may lead to lung in-
jury [227, 228]. In combination with a liberal fluid regime, there
is an increased risk of acute respiratory distress syndrome, atelec-
tasis, pneumonia, empyema and death [68, 229–232]. The extent
of the lung resection plays an important role, with the highest in-
cidence of acute respiratory distress syndrome seen following ex-
tensive resection and pneumonectomy [233].

Traditionally, a volume-restrictive fluid regime of 1–2ml/kg/h
has been recommended as intraoperative and postoperative
maintenance, with a perioperative positive fluid balance of
<1500ml (or 20ml/kg/24 h). The aim is to control the amount of
fluid and minimize the hydrostatic pressure in the pulmonary
capillaries [234]. The concern with such restrictive fluid manage-
ment is that it may produce a hypovolaemic state with impaired
tissue perfusion, organ dysfunction and acute kidney injury (AKI).
A retrospective analysis of 1442 patients undergoing thoracic sur-
gery found a 5.1% incidence of AKI [235]. Subgroup analysis of
patients who received less than 3ml/kg/h showed no relationship
with the development of AKI. Subsequent studies have confirmed
that restrictive regimes may result in perioperative oliguria but
are not associated with an increased risk of postoperative AKI
[236, 237]. Similarly, setting a low perioperative urine output tar-
get (0.2ml/kg/h) or treating oliguria with fluid boluses does not
appear to affect postoperative renal function [236–238].

Goal-directed therapy (GDT) has been used in multiple special-
ties to improve surgical outcomes with conflicting results. A recent
meta-analysis in major abdominal surgery compared outcomes
between intraoperative GDT and conventional fluid therapy [239].
GDT in those patients managed in a traditional care setting was
associated with significant reductions in morbidity and hospital
LOS. In contrast, if patients were managed within an ERAS setting,
there was little difference in outcomes. Monitoring of cardiac out-
put (by pulse contour analysis or Doppler ultrasound), extravascu-
lar lung water (by transpulmonary thermodilution) and/or central
venous oximetry may prove to be valuable adjuncts in high-risk
patients and complex procedures. However, the current evidence
for the use of monitoring devices to direct fluid therapy during
thoracic surgery is not conclusive [240, 241].

The aim of maintaining intraoperative euvolemia with a dry
lung has been discussed repeatedly [234, 242], and its efficacy
has been demonstrated in a small RCT [243]. Over-restriction
may eventually lead to organ dysfunction, but rates of 2–3ml/kg/
h are not associated with AKI in lung resection patients.
Hypoperfusion can be avoided with the use of vasopressors and
a limited amount of fluid to counteract the vasodilatory effects of
anaesthetic agents and neuraxial blockade [244]. Additional fluid
can be given to compensate blood or exudative loss [245]. In line
with other ERAS programmes, balanced crystalloid is currently
the fluid of choice over 0.9% saline [246]. In the immediate post-
operative period, attention should also be paid to fluid balance
and the patient’s body weight. Enteral fluid should resume as
soon as the patient is lucid and able to swallow [42].

Summary and recommendations
Very restrictive or liberal fluid regimes should be avoided in fa-
vour of euvoleamia. Intraoperative hypoperfusion can be
avoided with the use of vasopressors and a limited amount of
fluid. GDT and the use of non-invasive cardiac output monitors
do not currently appear to offer benefits to the thoracic surgical
patient. Balanced crystalloids are the intravenous fluid of choice
and should be discontinued as soon as possible in the postopera-
tive period to be replaced with oral fluids and diet.

Evidence level:
Euvolemic fluid management: Moderate.
Balanced crystalloids: High.
Early enteral route: Moderate (extrapolated).

Recommendation grade:
Euvolemic fluid management: Strong.
Balanced crystalloids: Strong.
Early enteral route: Strong.

ATRIAL FIBRILLATION PREVENTION

New-onset postoperative atrial fibrillation and flutter (POAF) is
common after thoracic surgery with an incidence of approximately
12% following lung resection [247, 248]. Risk factors include
increasing age, male sex, Caucasian race, hypertension, COPD,
heart failure and valvular heart disease [247]. Following lobectomy,
a VATS approach may be protective [247, 249, 250] although this
is not a consistent finding [251]; however, increasing the extent of
operation (e.g. pneumonectomy compared to lobectomy)
increases the risk [248]. The development of postoperative compli-
cations is associated with doubling of the incidence of POAF [247].
Although POAF occurring in isolation is associated with an
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increased length of hospital stay and an increased risk of readmis-
sion, patients with POAF and additional complications do poorly.
They are at increased risk of stroke and in-hospital death [247].

Several prevention strategies for the development of POAF have
been recommended in the 2014 American Association for Thoracic
Surgery (AATS) Guidelines [252]. Patients taking b-blockers prior to
surgery are at risk of developing POAF if withdrawn abruptly.
Therefore, b-blockers should be continued through into the postoper-
ative period. In those patients who are magnesium deplete (either
with low serum magnesium or suspected total body magnesium de-
pletion), intravenous magnesium may be given perioperatively.
Digoxin does not prevent the development of POAF and should not
be used. In patients deemed at particular risk of developing POAF, it
is reasonable to consider perioperative diltiazem (assuming the patient
is not taking b-blockers, and cardiac function is normal) or postopera-
tive amiodarone. However, no clinical model has been developed to
identify high-risk patients after lung resection, although the CHADS2
score shows promise [253]. Furthermore, there is little evidence that
POAF prophylaxis improves outcomes after thoracic surgery.

Summary and recommendations
Patients taking b-blockers preoperatively should continue to take
them in the postoperative period to prevent POAF secondary to
acute withdrawal. Magnesium supplementation may be consid-
ered in magnesium deplete patients. The administration of diltia-
zem preoperatively or amiodarone postoperatively is reasonable
in patients deemed at high risk, although there is little evidence
that POAF prophylaxis improves outcomes.

Evidence level:
Avoid b-blocker withdrawal: High.
Replace magnesium: Low.
Diltiazem or amiodarone prophylaxis in high-risk patients:
Moderate.

Recommendation grade:
Avoid b-blocker withdrawal: Strong.
Replace magnesium: Weak.
Diltiazem or amiodarone prophylaxis in high-risk patients: Weak.

SURGICAL TECHNIQUE: THORACOTOMY

Post-thoracotomy pain is one of the most common complaints of
the thoracic surgical patient, adding significant morbidity, reducing
patient satisfaction and increasing healthcare costs. It arises as a re-
sult of chest wall trauma, fractured ribs, damaged peripheral nerves,
intercostal nerve and muscle damage and central nervous system
hyperexcitability. Intercostal nerve injury appears to be the most
important factor in its pathogenesis [254]. Although minimally inva-
sive techniques such as VATS and robotic surgery are increasingly
popular, the vast majority of pulmonary resections worldwide are
still performed via a thoracotomy. The technique of thoracotomy
has evolved with time to minimize postoperative pain.

Incision type

The type of incision made for the thoracotomy procedure
depends on the type of operation being performed and the ac-
cess needed as well as surgeon preference and training. The
standard different access locations for thoracotomy include the
traditional posterolateral approach or an anterior approach (axil-
lary or anterolateral thoracotomy). A muscle-sparing incision

(a thoracotomy that does not involve significant division of the
latissimus dorsi or serratus anterior muscle fibres) is more often
achieved via an anterior approach. Indeed, the anterior
approaches were previously considered to be less painful, but, in
a systematic review, a muscle-sparing thoracotomy did not result
in less pain or preserved pulmonary function [255]. Although
muscle strength and range of motion were better preserved by a
muscle-sparing approach, this difference had disappeared by 1
month. A more recent meta-analysis, however, has shown that a
muscle-sparing approach results in less postoperative pain up to
1 month following a thoracotomy but pulmonary function and
perioperative complications are unchanged [256].

Intercostal nerve-sparing techniques

The creation of an intercostal muscle (ICM) flap, in which the
muscle is separated from both ribs and then cut distally just
under the serratus anterior muscle, reduces postoperative pain
compared to traditional thoracotomy techniques [257, 258]. By
keeping the ICM out of the surgical retractor, the intercostal bun-
dle is protected from crush injury. An additional benefit is that
the ICM can be used for bronchial or oesophageal buttressing
when indicated. A non-divided ICM flap, in which the muscle is
separated from both ribs and then left to dangle into the incision,
is successful in further reducing pain [259].

Rib reapproximation

When closing thoracotomy incisions, techniques that spare com-
pression of the inferior intercostal nerve during rib reapproxima-
tion are associated with less postoperative pain than conventional
pericostal sutures. The intracostal suture technique involves drilling
small holes through the inferior rib for passage of the rib-
approximating suture [260]. The no-compression pericostal suture
technique involves passage of the rib-approximating suture along
the inferior bony surface of the inferior rib, avoiding compression
of the associated ICM and bundle [261].

Summary and recommendations
Muscle-sparing thoracotomy incisions may reduce postoperative
pain and preserve muscle function and should be performed
where possible. ICM- and nerve-sparing techniques are recom-
mended as they reduce post-thoracotomy pain. Avoiding com-
pression of the inferior intercostal nerve when the ribs are
reapproximated may further reduce pain.

Evidence level:
Muscle-sparing thoracotomy: Moderate.
ICM flap: Moderate.
Rib reapproximation avoiding nerve compression: Moderate.

Recommendation grade:
Muscle-sparing thoracotomy: Strong.
ICM flap: Strong.
Rib reapproximation avoiding nerve compression: Strong.

SURGICAL TECHNIQUE: MINIMALLY INVASIVE
SURGERY

Since the introduction of VATS lobectomy almost 3 decades ago,
the technique has undergone significant improvements. When
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compared to thoracotomy, VATS is associated with less pain, bet-
ter shoulder function, earlier mobilization, shorter LOS, better
preservation of pulmonary function and better quality of life
[262]. An early, small randomized study demonstrated fewer
complications in the VATS group but no difference in pain [263].
More recently, a larger randomized controlled trial of 206
patients undergoing lobectomy compared an anterolateral thora-
cotomy to a VATS approach. VATS patients had significantly less
pain postoperatively and up to 52weeks after surgery, improved
quality of life and a shorter LOS, but no reduction in complica-
tions [264]. A large propensity-matched study from the European
Society of Thoracic Surgeons database consisting of 28 771
patients showed a significant reduction in total postoperative
complications, major cardiopulmonary complications, atelectasis
requiring bronchoscopy, initial ventilation >48 h and wound in-
fection in favour of VATS [251]. This study confirmed the findings
of a previous large propensity-matched comparison from the
Society of Thoracic Surgeons database [249] and a recent meta-
analysis of propensity-matched patients [265]. The clinical bene-
fits of a minimally invasive approach are particularly evident in
high-risk patients with poor predicted postoperative lung func-
tion [266]. These findings form the basis for the recommendation
in the most recent lung cancer guidelines of the American
College of Chest Physicians that a VATS approach is preferred in
the management of patients with stage I non-small-cell lung can-
cer [267].

No randomized trials have so far been conducted to deter-
mine whether a VATS approach impacts on long-term survival. A
systematic review and meta-analysis could not demonstrate any
significant difference in loco-regional recurrence, but the data
suggested a reduced systemic recurrence rate and an improved
5-year mortality rate for VATS [262]. Another randomized study
has shown that VATS lobectomy was associated with reduced
perioperative changes in acute phase responses. The authors
suggest that this finding may have implications for perioperative
tumour immune surveillance in lung cancer patients [268].
Compliance with adjuvant chemotherapy seems to be
facilitated by VATS surgery and thereby may also affect
survival outcome [269].

In recent years, a uniportal approach has been popularized
with potential benefits purported to include less pain and dis-
comfort, but so far there has been no robust data to justify this
approach over a conventional multiport approach. A recent
randomized trial failed to demonstrate any difference between
uniportal and multiport VATS lobectomy [270]. Postoperative
pain, LOS and complications rates were equivalent. Robotic-
assisted lobectomy may have advantages including 7 degrees of
movement, 3-dimensional views, tremor filtration, motion scaling
and improved ergonomics. Whether this will translate into
improvements in clinical outcomes remains to be seen. Studies
have demonstrated the feasibility and safety of the robotic ap-
proach, and morbidity rates appear equivalent to VATS [271,
272].

Summary and recommendations
A VATS approach for pulmonary resections is recommended for
early-stage lung cancer. The benefits are even more marked in
patients with poor respiratory reserve. The number of ports used
does not appear to affect outcomes, and so, one VATS approach
cannot be recommended over another. Data to support the rou-
tine use of robotic surgery are lacking.

Evidence level:
VATS lung resection for early-stage lung cancer: High.

Recommendation grade:
VATS lung resection for early-stage lung cancer: Strong.

CHEST DRAIN MANAGEMENT

Management of chest tubes remains a critical aspect in the post-
operative course of patients following lung resection, influencing
the recovery phase and hospital stay. Although a drain is neces-
sary for the majority of cases, they can cause pain, reduced pul-
monary function and immobility, irrespective of the surgical
approach [273].

Suction versus no suction

A number of randomized clinical trials have been published com-
paring external suction via the chest tube versus no suction in the
postoperative period. Theoretically, suction promotes pleura-
pleural apposition favouring the sealing of air leak and the drainage
of large air leaks. However, suction has also been shown to increase
the flow through the chest tube proportional to the level of suction
applied [274] and to reduce patient mobilization (if wall suction is
used). No suction, on the other hand, has been shown to be effect-
ive in some circumstances at reducing the duration of air leak, pre-
sumably by decreasing the airflow [275, 276]. However, the
absence of suction may be ineffective in draining large air leaks
and has been associated with increased risk of other complications
(particularly pneumonia and arrhythmia) [277].

The question of whether external suction or its absence has a
beneficial effect on clinical outcomes has been the subject of sev-
eral systematic reviews and clinical guidelines [278–281]. Although
the evidence is conflicting, there does not appear to be an advan-
tage to the routine application of external suction in terms of short-
ening the duration of air leak, chest drainage or LOS.

Digital drainage systems

Digital drainage systems have several advantages over a trad-
itional water seal. They are light, compact and have a built-in
suction pump, so do not need to be attached to wall suction,
should suction be required, favouring early patient mobilization.
They are also able to objectively quantify the volume of air leak.
The ability to store information and display trends in air leak
over time allows more informed decision-making about chest
tube removal and reduces interobserver and clinical practice
variability [282].

The objective quantification of air leak is probably the most
important factor explaining the clinical benefits found in initial
randomized clinical trials comparing digital versus traditional
devices. Both chest tube duration and length of hospital stay
were found to be shorter after lung resection [283, 284].

Modern digital chest drain devices are able to apply regulated
suction to maintain the preset intrapleural pressure. A recent
multicentre randomized trial [285] showed that their use reduced
the duration of chest tube duration by 1.1 days and the length of
hospital stay by 1 day after lobectomy. Higher levels of patient
satisfaction paralleled the objective clinical benefits. Subsequent
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randomized studies have not found differences in chest tube dur-
ation or hospital stay with digital devices [286, 287], but conser-
vative drain removal protocols may have influenced outcomes in
1 study [286].

Pleural fluid drainage

The amount of pleural fluid output observed daily influences the
timing of chest tube removal. Traditionally, most surgeons have
accepted a cut-off of approximately 200ml/day as a threshold,
below which it is safe to remove a chest tube. However, this
value is based more on dogma than on scientific data or
physiology.

Pleural fluid turnover is regulated by Starling forces and by
the lymphatic drainage system located at the parietal level. The
hourly turnover of the pleural fluid is approximately 0.2ml/kg
leading, in physiological conditions, to its complete renewal in
approximately 1 h [288]. Lymphatics act as an efficient negative
feedback system to regulate pleural fluid dynamics as they can
markedly increase flow (20–30-fold) in response to increased
filtration, as occurs after thoracic surgery due to postoperative
inflammation.

Studies on more aggressive chest drain removal strategies
within fast track programmes have been shown to be safe.
A non-chylous fluid threshold of 450ml/day after thoracotomy
was associated with only a 0.55% readmission rate for recurrent
symptomatic pleural effusion [289]. A higher threshold of 500ml/
day following VATS lobectomy resulted in an incidence of clinic-
ally relevant recurrent effusions (needing drainage or aspiration)
in only 2.8% of patients [290].

Number of chest tubes

Traditionally, thoracic surgeons have used 2 chest tubes to drain
the pleural space after lobectomy. Several randomized trials have
demonstrated that the use of a single chest tube after lobectomy
is safe and effective with no differences in residual pleural effu-
sion or the need to reinsert a chest tube but is significantly less
painful than 2 drains [291–293]. Furthermore, a single drain is
associated with a reduced duration of chest drainage and a
smaller volume of fluid drained [293]. The practice of using a sin-
gle chest tube is supported by findings showing that the static
and dynamic pain scores decrease by approximately 40% and
the lung function increases by 13% after chest tube removal
[273], whether surgery is performed via VATS or thoracotomy.

Summary and recommendations
Chest tubes are painful and inhibit respiratory function. Less con-
servative chest tube management strategies may improve patient
outcomes. The routine application of external suction offers no
advantages and should be avoided. The use of digital drainage
systems is recommended as they remove variability in clinical
decision-making and facilitate early mobilization. They may also
reduce chest tube duration and hospital stay. Chest tubes can be
removed safely even if the daily serous effusion is of high volume
(up to 450ml/24 h). The use of a single chest tube is associated
with less pain and reduced chest tube duration without increas-
ing the risk of recurrent effusion. Therefore, a single tube should
be used instead of 2 after a routine anatomical lung resection.

Evidence level:
Avoidance of external suction: Low (conflicting data).

Digital drainage systems: Low (conflicting data).
High pleural fluid output accepted for chest tube removal (up to
450ml/24 h): Moderate.
Single chest tube: Moderate.

Recommendation grade:
Avoidance of external suction: Strong.
Digital drainage systems: Strong.
High pleural fluid output accepted for chest tube removal (up to
450ml/24 h): Strong.
Single chest tube: Strong.

URINARY DRAINAGE

Bladder drainage is often used during and after thoracic surgery
to monitor urine output. However, the clinical value of monitor-
ing intraoperative urine output is questionable. In patients with
normal preoperative renal function, intraoperative urine output
does not predict subsequent renal function or AKI [294], and tar-
geting oliguria with fluid boluses does not appear to affect post-
operative renal function [236, 238]. Similar results have been
found after VATS lung resection [237], suggesting that the prac-
tice of administering fluid boluses to enhance urine output is un-
necessary. Therefore, with the exception of patients with pre-
existing renal impairment and those in whom fluid balance is
crucial (e.g. some patients undergoing pneumonectomy and pro-
longed complicated surgery), the practice of placing a transureth-
ral catheter for the sole purpose of monitoring perioperative
urine output cannot be recommended.

Postoperative urinary retention (POUR) occurs commonly after
surgery, but the lack of a consensus definition makes compari-
sons between studies difficult. POUR is associated with delayed
discharge from hospital, an increased risk of urinary tract infec-
tion (UTI) and possible long-term bladder dysfunction. The cause
is usually multifactorial and may include increasing age, male sex
(as a result of anatomy and an increasing incidence of benign
prostatic hypertrophy with age), diabetes mellitus, pain and TEA.
Although the true incidence following thoracic surgery is not well
documented, 1 study of ‘minor’ thoracic surgery, in which
patients underwent a number of procedures without TEA,
showed that 11.6% of patients developed POUR [295]. Currently,
however, no validated system exists to identify or prophylactical-
ly manage high-risk patients.

Paravertebral blockade, in contrast to TEA, is associated with
relatively few urinary side effects [192, 296]. As the incidence of
POUR in patients with TEA is 26% [297], a transurethral catheter
is commonly placed, normally for the duration of epidural anal-
gesia. Prolonged urinary drainage impedes early mobilization
and is associated with increasing risk of UTI [298], and so there
has been interest in early removal of transurethral catheters. A
systematic review of 4 studies of patients undergoing thoracot-
omy with TEA showed that early removal of a transurethral cath-
eter was possible within the first 24–48 h after surgery [299]. The
incidence of POUR following the removal of a transurethral cath-
eter was acceptably low (5.9%), and the incidence of UTIs was
reduced. In a recent large RCT, however, POUR occurred in
12.4% of patients who had their transurethral catheter removed
within 48 h of thoracic surgery, compared to only 3.2% of
patients whose catheter remained until discontinuation of TEA,
without any reduction in the incidence of UTIs [300]. Another
large prospective study confirmed high rates of POUR following
early transurethral catheter removal (26.7% vs 12.4%) [301].

106 T.J.P. Batchelor et al. / European Journal of Cardio-Thoracic Surgery

D
ow

nloaded from
 https://academ

ic.oup.com
/ejcts/article/55/1/91/5124324 by guest on 25 June 2022



4544

Summary and recommendations
In patients with normal preoperative renal function, monitoring
of perioperative urine output does not affect renal outcomes,
and a transurethral catheter is unnecessary for the sole purpose
of monitoring urine output. POUR is common, but no validated
system exists to identify or prophylactically manage high-risk
patients. POUR is associated with TEA, and it is reasonable to in-
sert a transurethral catheter in these patients. A recommendation
on the timing of removal cannot be made.

Evidence level:
A transurethral catheter is not required if its sole purpose is mon-
itoring perioperative urine output: Moderate.
Routine urinary drainage with TEA: Low.

Recommendation grade:
A transurethral catheter is not required if its sole purpose is mon-
itoring perioperative urine output: Strong.
Routine urinary drainage with TEA: Strong.

EARLY MOBILIZATION AND ADJUNCTS TO
PHYSIOTHERAPY

Early mobilization is an intuitive component of ERAS meant to
counteract several complications related to immobilization and
decrease the length of hospital stay. In contrast, bed rest is asso-
ciated with several deleterious consequences, including physical
deconditioning, diminished muscle mass, increased pulmonary
complications (atelectasis and pneumonia) and increased risk of
VTE [302, 303]. Nevertheless, 2 recent systematic reviews could
not demonstrate benefits of early mobilization protocols on
postoperative outcomes following thoracic surgery due to the
poor quality of studies and conflicting results [89, 304].
Conflicting results on quality of life have also been reported
[89, 305].

Postoperative immobility is reported as a significant risk factor
for ERAS deviation and prolonged LOS following colorectal sur-
gery [306] and is associated with increased morbidity and LOS
following lung cancer resection [19]. Chest tubes, urinary cathe-
ters, continued intravenous intake of fluids and inadequate pain
control are important barriers to early ambulation, underlining
the importance of optimal management of these parameters.
Therefore, patients should be mobilized to avoid the deleterious
effects of bed rest.

Prophylactic minitracheostomy

Repeated suction via a minitracheostomy (MT) can facilitate spu-
tum clearance. Several historical studies have shown some clinic-
al benefits in prophylactic MT use in patients at high risk of
sputum retention [307, 308]. Concerns have been raised regard-
ing complications secondary to insertion of MTs [309], and the
benefits of prophylactic MT use in high-risk patients has yet to
be validated in the era of minimally invasive surgery.

Incentive spirometry

Incentive spirometry (IS) is often used as an adjunct to standard
postoperative physiotherapy. However, studies have failed to
demonstrate any benefits of perioperative IS in terms of recovery
of lung function or reduced risk of postoperative pulmonary

complications [310–313]. There may be a role for IS in high-risk
patients, but further studies are required.

Non-invasive positive pressure ventilation

Non-invasive positive pressure ventilation has been widely used
to prevent atelectasis following lung surgery, but studies to date
have failed to demonstrate any significant clinical benefits [314].

Summary and recommendations
Patients should be mobilized within 24 h of surgery. Prophylactic
MT use may be considered in certain high-risk patients. Although
IS is often used as a low-risk adjunct to physiotherapy, its benefits
are unclear. The routine use of postoperative non-invasive posi-
tive pressure ventilation cannot be recommended.

Evidence level:
Early mobilization: Low.
Prophylactic MT in high-risk patients: Low.

Recommendation grade:
Early mobilization: Strong (no harm).
Prophylactic MT in high-risk patients: Weak.

DISCUSSION

These guidelines outline recommendations for the perioperative
management of patients undergoing thoracic surgery, based on
the best available evidence. In some instances, good-quality data
were not available. Consequently, some recommendations are
generic or based on data extrapolated from other specialties (al-
cohol abuse management, preoperative anaemia management,
carbohydrate treatment, VTE prophylaxis and early enteral feed-
ing). In other cases, no recommendation can currently be made
because either equipoise exists or there is a paucity of evidence
(volatile versus intravenous anaesthesia, non-intubated anaesthe-
sia, type of VATS approach, robotic surgery and timing of re-
moval of urinary catheters). Recommendations are based not
only on the quality of the evidence but also on the balance be-
tween desirable and undesirable effects. As such, strong recom-
mendations may be reached from low-quality or conflicting data
and vice versa.

The benefits of ERAS pathways are demonstrable in specialties
such as colorectal surgery [11, 12], and there is emerging evi-
dence of their efficacy in thoracic surgery [19, 26–28, 30]. It is
hoped that these guidelines will help integrate existing know-
ledge into practice, align perioperative care and encourage future
investigations to address existing knowledge gaps. As the recom-
mendation grade for most of the included ERAS elements is
strong, the use of a systematic ERAS pathway has the potential to
improve outcomes after thoracic surgery.
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[75] Kotzé A, Harris A, Baker C, Iqbal T, Lavies N, Richards T et al. British
Committee for Standards in Haematology Guidelines on the identifica-
tion and management of pre-operative anaemia. Br J Haematol 2015;
171:322–31.

[76] Amato A, Pescatori M. Perioperative blood transfusions for the recur-
rence of colorectal cancer. Cochrane Database Syst Rev 2006;1:
CD005033.

[77] Tonia T, Mettler A, Robert N, Schwarzer G, Seidenfeld J, Weingart O
et al. Erythropoietin or darbepoetin for patients with cancer. Cochrane
Database Syst Rev 2012;12:CD003407.

[78] Luan H, Ye F, Wu L, Zhou Y, Jiang J. Perioperative blood transfusion ad-
versely affects prognosis after resection of lung cancer: a systematic re-
view and a meta-analysis. BMC Surg 2014;14:34.

[79] Friedel G, Fritz P, Goletz S, Kristen R, Brinkmann F, Dierkesmann R et al.
Postoperative survival of lung cancer patients: are there predictors be-
yond TNM. Anticancer Res 2013;33:1609–19.

[80] Licker M, Schnyder JM, Frey JG, Diaper J, Cartier V, Inan C et al. Impact
of aerobic exercise capacity and procedure-related factors in lung can-
cer surgery. Eur Respir J 2011;37:1189–98.

[81] Brunelli A, Pompili C, Salati M, Refai M, Berardi R, Mazzanti P et al.
Preoperative maximum oxygen consumption is associated with progno-
sis after pulmonary resection in stage I non-small cell lung cancer. Ann
Thorac Surg 2014;98:238–42.

[82] Jones LW, Watson D, Herndon JE, Eves ND, Haithcock BE, Loewen G
et al. Peak oxygen consumption and long-term all-cause mortality in
non-small cell lung cancer. Cancer 2010;116:4825–32.

[83] Pouwels S, Hageman D, Gommans LN, Willigendael EM, Nienhuijs SW,
Scheltinga MR et al. Preoperative exercise therapy in surgical care: a
scoping review. J Clin Anesth 2016;33:476–90.

[84] Carli F, Silver JK, Feldman LS, McKee A, Gilman S, Gillis C et al. Surgical
prehabilitation in patients with cancer: State-of-the-Science and recom-
mendations for future research from a panel of subject matter experts.
Phys Med Rehabil Clin N Am 2017;28:49–64.

[85] Gillis C, Li C, Lee L, Awasthi R, Augustin B, Gamsa A et al.
Prehabilitation versus rehabilitation: a randomized control trial in
patients undergoing colorectal resection for cancer. Anesthesiology
2014;121:937–47.

[86] Minnella EM, Awasthi R, Gillis C, Fiore JF, Liberman AS, Charlebois P
et al. Patients with poor baseline walking capacity are most likely to

G
U
ID

EL
IN

ES

109T.J.P. Batchelor et al. / European Journal of Cardio-Thoracic Surgery

D
ow

nloaded from
 https://academ

ic.oup.com
/ejcts/article/55/1/91/5124324 by guest on 25 June 2022

improve their functional status with multimodal prehabilitation. Surgery
2016;160:1070–9.

[87] Cavalheri V, Granger C. Preoperative exercise training for patients with
non-small cell lung cancer. Cochrane Database Syst Rev 2017;6:
CD012020.

[88] Crandall K, Maguire R, Campbell A, Kearney N. Exercise intervention for
patients surgically treated for non-small cell lung cancer (NSCLC): a sys-
tematic review. Surg Oncol 2014;23:17–30.

[89] Mainini C, Rebelo PF, Bardelli R, Kopliku B, Tenconi S, Costi S et al.
Perioperative physical exercise interventions for patients undergoing
lung cancer surgery: what is the evidence. SAGE Open Med 2016;4:
205031211667385.
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Kowalewski J. Pneumonectomy due to lung cancer results in a more
pronounced activation of coagulation system than lobectomy. Eur J
Cardiothorac Surg 2009;36:1064–8.

[115] Bergqvist D, Agnelli G, Cohen AT, Eldor A, Nilsson PE, Le Moigne-
Amrani A et al. Duration of prophylaxis against venous thromboembol-
ism with enoxaparin after surgery for cancer. N Engl J Med 2002;346:
975–80.

[116] Kakkar VV, Balibrea JL, Martı́nez-González J, Prandoni P, Canbesure
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Nemocnice / Hospital   
Oddělení / Department

Osobní kód pacienta / Patient Personal Code         Rodné číslo / ID  -   ZP / HIC       Jméno příjmení / Name Surname

Lékař / Physician          Kód / Code                   Jméno a příjmení / Name and Surname                   Datum / Date

ID: Identification for Information Technology     ZP: Zdravotní pojišťovna    /   HIC: Health Insurance Code    

Doporučení / Recommendations 

Uskutečněno / Implemented  : 1 ano / yes     0 ne / no    2 upraveno / adjusted  3  jiné / other 
Realizace

Implementation
Komentář 

Annotation

PŘEDOPERAČNÍ OBDOBÍ / PREOPERATIVE PHASE
Poučení před přijetím, osvěta a poradenství
Preadmission information, education and counselling

Specializované předoperační poradenství  
Patients should routinely receive dedicated preoperative counselling

Úprava kolemoperační výživy 
Perioperative nutrition

Předoperační vyšetření stavu výživy a evidence ztráty hmotnosti
Patients should be screened preoperatively for nutritional status and weight loss

Podávání perorálních doplňků výživy u malnutričního pacienta
Oral nutritional supplements should be given to malnourished patients

Podávání imunostimulačních doplňků výživy u malnutričního pacienta
Immune-enhancing nutrition may have a role in the malnourished patient postoperatively

Zanechání kouření
Smoking cessation

Zanechání kouření nejméně 4 týdny před operací
Smoking should be stopped at least 4 weeks before surgery

Řešení závislosti na alkoholu
Alcohol dependency management

Abstinence (u závislých na alkoholu) nejméně 4 týdny před operací
Alcohol consumption (in alcohol abusers) should be avoided for at least 4 weeks 
before surgery

Zjištěna anémie 

ERATS
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Doporučení / Recommendations 

Uskutečněno / Implemented  : 1 ano / yes     0 ne / no    2 upraveno / adjusted  3  jiné / other 

Realizace
Implementation

Komentář 
Annotation

Anaemia management

Dovyšetření a korekce anemie předoperačně
Anaemia should be identified, investigated and corrected preoperatively

Dechová rehabilitace a kondiční cvičení
Pulmonary rehabilitation and prehabilitation

Pacient s omezením plicní funkce anebo pohybové způsobilosti
Prehabilitation should be considered for patients with borderline lung function or 
exercise capacity

PŘIJETÍ / ADMISSION

Speciální nakládání s cukry
Preoperative fasting and carbohydrate treatment

Ukončení příjmu tekutin 2 hod a příjmu tuhé stravy 6 hod před operací
Clear fluids should be allowed up until 2 h before the induction of anaesthesia and 
solids until 6 h before induction of anaesthesia

Rutinní perorální nálož cukrů 
Oral carbohydrate loading reduces postoperative insulin resistance and should be 
used routinely

Premedikace
Preanaesthetic medication

Podání sedativ
Routine administration of sedatives to reduce anxiety preoperatively should be 
avoided

PERIOPERAČNÍ FÁZE / PERIOPERATIVE PHASE
Prevence trombembolické nemoci (VTE)
Venous thromboembolism (VTE) prophylaxis

Farmakologická a mechanická prevence VTE u pacienta k větší plicní resekci  
Patients undergoing major lung resection should be treated with pharmacological and
mechanical VTE prophylaxis 

4-týdenní prevence LWMH u pacienta s vysokým rizikem VTE  
Patients at high risk of  VTE may be considered for extended prophylaxis with 
LMWH for up to 4 weeks

Antibiotická profylaxe a příprava kůže
Antibiotic prophylaxis and skin preparation

Rutinní podání antibiotik předchází kožní incizi 60 minut; respektive je vždy před ní
Routine intravenous antibiotics should be administered within 60 min of, but prior to,
the skin incision

Odstranění ochlupení 
Hair clipping is recommended if hair removal is required

Příprava kůže chlorhexidinem s alkoholem
Chlorhexidine–alcohol is preferred to povidone-iodine solution for skin preparation

Prevence peroperační hypotermie
Preventing intraoperative hypothermia

Udržování normotermie prostředkem aktivního ohřevu
Maintenance of normothermia with convective active warming devices should be 
used perioperatively

Spojité měření teploty tělesného jádra
Continuous measurement of core temperature for efficacy and compliance is 
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Doporučení / Recommendations 

Uskutečněno / Implemented  : 1 ano / yes     0 ne / no    2 upraveno / adjusted  3  jiné / other 

Realizace
Implementation

Komentář 
Annotation

recommended

Standardní anesteziologický protokol
Standard anaesthetic protocol

Využití plíce chránící strategie za ventilace jedné plíce
Lung-protective strategies should be used during one-lung ventilation

Kombinace regionálních a celkových technik znecitlivění
A combination of regional and general anaesthetic techniques should be used

Separované použití krátce působících inhalačních (1) nebo nitrožilních (2) anestetik 
nebo jejich kombinace (3)
Short-acting volatile or intravenous anaesthetics, or their combination, are equivalent choices

Pooperační nauzea a zvracení (PONV)
PONV control

Využití nefarmakologických způsobů snížení základního rizika PONV
Non-pharmacological measures to decrease the baseline risk of PONV should be 
used in all patients

Využití multimodálního farmakologického přístupu v prevenci PONV u pacientů se 
středně zvýšeným anebo vysokým rizikem
A multimodal pharmacological approach for PONV prophylaxis is indicated in 
patients at moderate risk or high risk

Regionální anestezie a úleva od bolesti
Regional anaesthesia and pain relief

Blok paravertebrální/interkostální/vagový-Paravertebral/Intercostal/Vagal Block4/5/6
Regional anaesthesia is recommended with the aim of reducing postoperative opioid 
use. Paravertebral blockade provides equivalent analgesia to epidural anaesthesia

Aplikace acetminofenu (Paracetamol) s NSAID
A combination of acetaminophen and NSAIDs should be administered regularly to 
all patients unless contraindications exist

Použití ketaminu
Ketamine should be considered for patients with pre-existing chronic pain

Použití dexamethasonu
Dexamethasone may be administered to prevent PONV and reduce pain

Úprava kolemoperačního podávání tekutin
Perioperative fluid management

Přiměřený tekutinový režim
Very restrictive or liberal fluid regimes should be avoided in favour of euvolemia

Podání vyvážených krystaloidů
Balanced crystalloids are the intravenous fluid of choice and are preferred to 0.9% 
saline

Časové omezení nitrožilního podávání tekutin
Intravenous fluids should be discontinued as soon as possible and replaced with oral 
fluids and diet

Prevence vzniku fibrilace síní
Atrial fibrillation prevention

Pokračování v podávání  β-blokátorů po operaci
Patients taking β-blockers preoperatively should continue to take them in the 
postoperative period

Pacient s deplecí hořčíku(1) – tato ne/upravena(0/2)/ Pacient s normomagnezemií (3)
Magnesium supplementation may be considered in magnesium deplete patients
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Doporučení / Recommendations 

Uskutečněno / Implemented  : 1 ano / yes     0 ne / no    2 upraveno / adjusted  3  jiné / other 

Realizace
Implementation

Komentář 
Annotation

Podání diltiazemu předoperačně a amiodaronu pooperačně u rizikového pacienta
It is reasonable to administer diltiazem preoperatively or amiodarone postoperatively for patients at risk

Chirurgická technika: torakotomie
Surgical technique: thoracotomy

Svalovinu šetřící technika
If a thoracotomy is required, a muscle-sparing technique should be performed

Interkostální svalovinu a interkostální nerv šetřící technika
Intercostal muscle- and nerve-sparing techniques are recommended

Šetření dolního interkostálního nervu u adaptace žeber během uzávěru torakotomie  
Reapproximation of the ribs during thoracotomy closure should spare the inferior 
intercostal nerve

Minimálně invazivní technika: VATS 1 – uniport 2 – biport  3 – triport
Surgical technique: minimally invasive surgery

VATS pro časný nádor
A VATS approach for lung resection is recommended for early-stage lung cancer

POOPERAČNÍ OBDOBÍ / POSTOPERATIVE PHASE
Nakládání s hrudním drénem (HD): 1– jeden drén  2 – dva drény 3 –  tři a více 
Chest drain management (CD) 1– one drain  2 – two  drains 3 –  three and more

Drenáž pod vodní zámek / Underwater sealed drain
The routine application of external suction should be avoided

Využito digitální hrudní sání / Digital drainage system used
Digital drainage systems reduce variability in decision-making and should be used

Extrakce drenáže za situace vysokého výdeje fluidothoraxu  do 450ml/24h
Chest tubes should be removed even if the daily serous effusion is of high volume 
(up to 450 ml/24 h)

Jediný hrudní drén / Single tube used
A single tube should be used instead of 2 after anatomical lung resection

Močový katetr
Urinary drainage

Předoperační renální funkce normální / Normal preoperative renal function
In patients with normal preoperative renal function, a transurethral catheter should 
not be routinely placed for the sole purpose of monitoring urine output

Epidurální anestezie / Epidural anaesthesia
It is reasonable to place a transurethral catheter in patients with thoracic epidural 
anaesthesia

Časná mobilizace a přídatná fyzioterapie
Early mobilization and adjuncts to physiotherapy

Mobilizace do 24h od operace
Patients should be mobilized within 24 h of surgery

Preventivní minitracheostoma
Prophylactic minitracheostomy use may be considered in certain high-risk patients

ERAS: Enhanced Recovery After Surgery; ESTS: European Society of Thoracic Surgeons; LMWH: low-molecular-

weight heparin; NSAID: non-steroidal anti-inflammatory drugs; PONV: postoperative nausea and vomiting; VATS: 

video-assisted thoracoscopic surgery; VTE: venous thromboembolism.
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Abstract

OBJECTIVE: To update the recommendations for the structural characteristics of general thoracic surgery (GTS) in Europe in order to
provide a document that can be used as a guide for harmonizing the general thoracic surgical practice in Europe.

METHODS: A task force was created to set the structural, procedural and qualification characteristics of a European GTS unit. These criteria
were endorsed by the Executive Committee of the European Society of Thoracic Surgeons and by the Thoracic Domain of the European
Association for Cardio-Thoracic Surgery and were validated by the European Board of Thoracic Surgery at European Union of Medical
Specialists.

RESULTS: Criteria regarding definition and scope of GTS, structure and qualification of GTS unit, training and education and recommenda-
tions for subjects of particular interest (lung transplant, oesophageal surgery, minimally invasive thoracic surgery, quality surveillance) were
developed.

CONCLUSIONS: This document will hopefully represent the first step of a process of revision of the modern thoracic surgeons’ curricula,
which need to be qualitatively rethought in the setting of the qualification process. The structural criteria highlighted in the present

© The Author 2014. Published by Oxford University Press on behalf of the European Association for Cardio-Thoracic Surgery. All rights reserved.
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document are meant to help and tackle the challenge of cultural and language barriers as well as of widely varying national training pro-
grammes.

Keywords: General thoracic surgery • Qualification • Structure • Education • Accreditation • Procedures • Professional affairs

INTRODUCTION

General thoracic surgery (GTS) must be performed by qualified
surgeons specialized in GTS according to European or national
regulations and practising in dedicated GTS units with appropriate
characteristics.

In this regard, a number of publications have shown consistent
short-term and long-term benefits in managing oncological thor-
acic procedures by specialized thoracic surgeons vs non-
specialists [1–5].

In the light of more recent European quality initiatives and
educational activities, the present document has been conceived
to revise and update the original recommendations for the struc-
tural characteristics of GTS in Europe proposed more than a
decade ago by the European Association for Cardio-Thoracic
Surgery (EACTS) and the European Society of Thoracic Surgeons
(ESTS) [6].

The objective is to provide a comprehensive document that
may serve as a guide for harmonizing the general thoracic surgical
practice in Europe.

METHODS

The executive committee of the ESTS appointed two co-chairs to
create a task force aimed at developing recommendations about
structural organization of a GTS unit in Europe. A call was sent by
email to the membership in August 2012 and several thoracic sur-
geons expressed their interest and actively contributed to this
project.

The first part of the project consisted in updating and revising
the relevant paragraphs of the joint EACTS/ESTS paper on the
structure of thoracic surgery in Europe [6]. An online survey was
then sent to the panellists to reach consensus about controversial
issues raised during the revision process.

Featured paragraphs concerning topical subjects of particular
interest were assigned to specific authors selected by the chair-
men for their expertise and integrated into the final manuscript.

The manuscript was circulated among all panellists for com-
ments and remarks, which were taken into consideration to
develop its final version.

Most of the work was performed by email or conference call.
The final document was then submitted to the national thor-

acic delegates of all European Countries officially representing
their Country in the Division of Thoracic Surgery within the
structure of the European Union of Medical Specialists (UEMS)
for additional review and comments. The final version was
approved by the ESTS Executive Committee and by the EACTS
Thoracic Domain.

Most of the recommendations in this document are based on
experts’ opinions. Although best available direct and indirect sci-
entific evidence was taken into account as much as we could, the
latter is scanty or completely absent for most of the topics.
The problem becomes critical when stating recommendations for

the numbers of procedures for training and/or qualifying surgeons
and units. Recently published retrospective analyses and systemat-
ic reviews of the literature [7–9] have shown that patients can
expect better outcomes if they are operated on in high-volume
centres (the evidence is not as clear for individual surgeons) by
specialized surgeons. Unfortunately, evidence on the number of
procedures needed to reach excellence in thoracic surgical prac-
tice is lacking. That is why we have made any effort to agree on
the number of procedures all along the manuscript according to
the experts’ experience.

DEFINITION AND SCOPE OF GENERAL
THORACIC SURGERY

GTS is a surgical specialty dealing with diagnosis and management
of congenital or acquired diseases of the chest, including disease
of chest wall, pleura, lungs, airways, mediastinum, diaphragm and
oesophagus.
For the purposes of this document, general thoracic proce-

dures can be divided into minor, major and large/specialistic
according to their complexity and costs, the latter requiring spe-
cific training and dedication due to their complexity and low
numbers:

(i) Minor procedures (performed without general anaesthesia
and including but not limited to diagnostic endoscopies, sam-
pling/biopsies, chest drainages and pleurodesis, etc.).

(ii) Major procedures (performed with general anaesthesia and
assisted ventilation and including but not limited to all stand-
ard lung resections, mediastinal tumours, non-resectional oe-
sophageal surgery, surgical infection management, pleural
space/chest wall operations, etc.).

(iii) Large/specialistic procedures (including but not limited to tra-
cheal surgery, oesophageal resections, lung transplantations,
extrapleural pneumonectomy, extracorporeal membrane
oxygenation, hyperthermic chemotherapy, etc.).

A surgeon practising GTS must have an extensive and updated
knowledge of all aspects of pathophysiology, epidemiology, diag-
nosis, treatment and postoperative care of patients with surgical
disease of the chest.
Surgeons working in a GTS unit must be competent in all

domains of a general thoracic surgical practice: preoperative,
intraoperative and postoperative. They must be able to participate
in multidisciplinary team discussions on treatment of disease of
the chest.
The following procedures should be part of the clinical and sur-

gical competence of all GTS teams.

(i) Resection, reconstruction, repair and diagnosis of the lung
for benign or malignant disease or injury.

(ii) Operations for chest wall and pleural space pathologies, in-
cluding diagnosis, resection and reconstruction for neo-
plasms, infections or necrosis, thoracoplasty and repair of
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chest wall deformities, as well as the management of trau-
matic chest wall disorders with or without instability.

(iii) Surgical procedures of the mediastinum, including biopsy
and resection of neoplasms and cysts, drainage of infec-
tions, mediastinal lymphadenectomy, mediastinotomy,
mediastinoscopy and other video-assisted or open medias-
tinal approaches.

(iv) Resection, reconstruction and drainage of the pericardium.
(v) Diagnostic and therapeutic endoscopic procedures using

both the flexible and rigid scopes and instrumentation of
the tracheobronchial tree and oesophagus and assisted by
image guided means.

(vi) Biopsy of the cervical, mediastinal and axillary lymph nodes.
(vii) Surgery of the thoracic sympathetic nerves.
(viii) Surgical procedures of the thoracic outlet.
(ix) Procedures for airway control, including tracheostomy, tra-

cheal intubation and endoluminal procedures.
(x) Procedures to manage diseases of the pleura and pleural

space problems, including management of primary or sec-
ondary pleural neoplasms, pleural effusion, pneumothorax
and thoracic empyema.

(xi) Operations to provide thoracic exposure for interventions to
be performed by allied specialists (i.e. cardiovascular, neuro-
surgeons, orthopaedics, invasive radiologists, etc.).

(xii) Functional interventional procedures to manage emphysema.
(xiii) Surgery for traumatic injuries of the chest or organs within

the chest.
(xiv) Operation on vascular structures related to the management

of any pathology treated within the field of GTS.
(xv) Operations to the thyroid gland in case of intrathoracic

lesion (goitre or cancer).
(xvi) Providing thoracic tissue samples for diagnosis by surgical

means within the frame of inter-specialty commitments
whenever less aggressive methods failed.

(xvii) Management of the surgical and non-surgical complications
of the procedures listed above.

(xviii) Minimally invasive approaches (videoassisted thoracoscopic
surgery [VATS]/robotic surgery) to the mediastinum, oe-
sophagus, lung and chest wall.

(xix) Ability to discuss indications, contraindications operability/
resectability and prognosis of the above-mentioned surgical
procedures within multidisciplinary teams.

(xx) Ability for postoperative care and management of complica-
tions consequent to the above-mentioned surgical procedures.

Teams working in centres of higher specialization should have
competence in the following more complex procedures depend-
ing on their sub-specialization and qualification:

(i) Resection, reconstruction, repair and transplantation of
airways for congenital and acquired (neoplasms, strictures
and trauma) diseases.

(ii) Procedures for diagnosis, resection, reconstruction and repair
of the oesophagus, including laparoscopic or thoracoscopic
techniques and endoluminal procedures, for benign or malig-
nant diseases.

(iii) Resection, reconstruction, repair and pacing of the dia-
phragm.

(iv) Pulmonary transplantation.
(v) Extracorporeal oxygenation techniques intraoperatively and

in the intensive care unit (ICU): technical skill, ability to

supervise a patient on extracorporeal membrane oxygenation
(ECMO).

STRUCTURE AND QUALIFICATION OF GENERAL
THORACIC SURGERY UNIT

Institutional status

Characteristics of high specialization and standard units are sum-
marized in Table 1.
GTS units of high specialization should be within or in affiliation

with a university or comprising a level of multidisciplinary care
and specialization that is expected in a university. The unit should
be headed by a surgeon preferably certified by the UEMS
European Board of Thoracic Surgery (EBTS) or by an equivalent
body recognized by the UEMS (national diploma of thoracic
surgeon). This is in accordance with the most recent evidence
from the literature showing a positive association between spe-
cialization and short-term or long-term outcomes in thoracic
surgery [2–5, 7–9].
This Head of unit should have educational and scientific re-

sponsibilities and should possess a minimum experience of 5
years of clinical practice as a qualified GTS surgeon [10]. The unit
should have dedicated staff and institutional resources and ideally
a separate budget whenever feasible.
Standard GTS units should be either entirely freestanding or

within a combined unit with cardiac/vascular/general surgery, but
they should have a dedicated and separated personnel and insti-
tutional resources. The unit should be headed by a UEMS
EBTS-certified surgeon or by a surgeon with an equivalent certifi-
cation issued by a UEMS-recognized body (i.e. national diploma
of specialization) with a minimum experience of 5 years of prac-
tice as qualified GTS surgeon.

Surgeons

GTS units should have a dedicated staff including at least one
UEMS EBTS-certified (or with an equivalent certification recog-
nized by UEMS—i.e. National Diploma of Specialization) surgeon
supervising surgical activity and acting as Head of the unit plus a
number of qualified (preferably UEMS EBTS-certified or with a
UEMS-recognized certification of specialization—i.e. National cer-
tificate of specialization) general thoracic surgeons performing at
least 100 certifiable major thoracic procedures per year per
surgeon according to the definition provided in paragraph defin-
ition and scope of general thoracic surgery. Ideally, there should
be one staff qualified GTS surgeon for 100 major thoracic proce-
dures. A minimum staff of two qualified GTS surgeons should be
in place to allow adequate coverage of patient care and to ensure
adequate on-call arrangements. In units of higher specialization,
surgical staff is expected to participate and contribute in clinical
research activities. Although there is a great variability in the litera-
ture in defining high surgical volume for lung cancer surgery
(from 20 to >90 resections), recent North American and European
guidelines have advised that lung resection should be performed
in centres with a minimum number of 20–25 anatomic lung resec-
tions per year [11, 12]. A more recent paper analysing data
extracted from the UK National Cancer Data Repository showed a
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strong association between procedure volume and survival after
lung cancer surgery [13]. There was increased perioperative and
long-term survival in hospitals performing more than 150 surgical
resections per year compared with those carrying out less than 70
resections per year.

Operating theatres

There should be 1 dedicated operating theatre per 300–400 major
thoracic procedures per year. A fully equipped operating theatre
should include equipment for video-assisted thoracic surgery.
One additional operating theatre should be available to perform
minor procedures if needed.

Advanced care

GTS units of higher specialization should preferably have access to
a dedicated thoracic ICU.

There should be an availability of at least 1–2 ICU beds per 300
major thoracic procedures per year. In addition, 1 Intermediate
Care or High-Dependency Unit bed per 100 major thoracic pro-
cedures should be available.

Standard units should have access to a multispecialty ICU
subject to ICU beds availability.

Thoracic ward

GTS units should have a dedicated thoracic surgical ward with
dedicated paramedical staff and physiotherapists. Ideally, a GTS
ward should have 4–6 beds available per 100 major thoracic pro-
cedures per year. In addition, GTS units should have at least one
wound treatment room available on every ward and the possibil-
ity to provide barrier nursing.

Outpatient care

GTS units should have sufficient facilities for outpatient visits
allowing same day access to radiology, pulmonary function tests,
endoscopy and cardiological testing if needed.

Inpatient diagnostic facilities

GTS units must have access to the following on-site minimum
support facilities:

(i) haematological, biochemical and microbiological laboratories;
(ii) respiratory pathophysiology laboratory;
(iii) endoscopic examinations by bronchoscopy and oesophago-

scopy (including endobronchial ultrasound and endoscopic
ultrasound);

(iv) radiological investigation by plain X-ray, contrast studies, ultra-
sound, vascular imaging and computed tomography (CT)-scan;

(v) CT or ultrasound needle biopsy;
(vi) cytology, histopathology and frozen section analysis.

GTS units of higher specialization should also have access to:

(i) oesophageal pathophysiology laboratory;
(ii) more advanced imaging techniques including magnetic res-

onance imaging (MRI) and positron emission tomography
(PET) scanning facility;

(iii) specialist laboratories relevant to sub-speciality work, such as
transplantation, including ECMO and/or cardiopulmonary
bypass facilities.

Surgical activities

(i) Standard GTS units should perform a total number of major
thoracic procedures (as defined in paragraph definition and

Table 1: Characteristics of GTS units of standard and high specialization

GTS unit Characteristics

High-specialization
unit

Setting: within or in affiliation with a university setting
Dedicated surgical ward (4–6 beds/100 major thoracic procedures)
Access to dedicated Thoracic ICU
Head of unit: UEMS EBTS or UEMS-recognized equivalent certification, minimum of 5 years of practice in GTS
Dedicated staff and institutional resources
Team: qualified general thoracic surgeons performing a minimum of 100 major thoracic procedures per year per surgeon
Surgeons expected to participate in research activities
One fully equipped operating theatre per 300–400 major thoracic procedures per year
In addition to on-site minimum facilitiesa, access to oesophageal pathophysiology laboratory; more advanced imaging
techniques including MRI and on-site or collaboration with PET scanning facility; specialist laboratories relevant to sub-speciality
work, such as transplantation, including ECMO facilities
Minimum Institutional case-load: 300 ± 50 major thoracic procedures/year

Standard unit Setting: freestanding or within a combined unit
Dedicated staff and institutional resources
Head of unit: UEMS EBTS or UEMS-recognized equivalent certification, minimum of 5 years of practice in GTS
Team: qualified general thoracic surgeons performing a minimum of 100 major thoracic procedures per year per surgeon
One fully equipped operating theatre per 300–400
Dedicated surgical ward (4–6 beds/100 major thoracic procedures)
Access to dedicated thoracic beds within a multispeciality ICU
Access to on-site support minimum facilitiesa

Minimum institutional case-load: 150 ± 50

aSee Inpatient Diagnostic Facilities for the list of minimum on-site support facilities.
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scope of general thoracic surgery) >150 (±50). Units of higher
specialization should perform a total number of major thor-
acic procedures (as defined in paragraph definition and
scope of general thoracic surgery) >300 (± 50). It must be
noticed that most of the studies analysing the effect of surgi-
cal volume on outcomes deal with lung cancer operations,
which represent 25–30% of the total surgical activity of a GTS
unit. The term major thoracic procedures used in this para-
graph refers to the generality of surgical procedures as
defined in paragraph definition and scope of general thoracic
surgery.

(ii) Oesophageal resections should be performed only in units
with characteristics listed in Oesophageal Surgery. A
minimum number of 15 resections for cancer should be per-
formed annually [14].

(iii) Lung transplantation and its alternative procedures should be
performed only in units with high specialization and with
cardiac surgical facilities. Units running a lung transplant pro-
gramme should have the characteristics discussed in Lung
Transplantation. A minimum number of 25 transplantations
should be performed annually although units should strive to
increase the number of annual cases above 30 to reduce the
5-year mortality hazard ratio [15].

SPECIFIC STRUCTURAL REQUIREMENT

Lung transplantation

GTS units running a lung transplant programme:

(i) Should have a multidisciplinary team with a minimum of two
pneumologists, two fully trained thoracic surgeons and a re-
trieval team to cover the on call 24/24 h, 365 days/year.

(ii) Should have a trained anaesthesiologist on call experienced
in thoracic surgery and cardiopulmonary support.

(iii) Must have ECMO facilities and personnel trained for pre-,
per- and post-transplant cardiopulmonary support of the re-
cipient whenever needed.

(iv) Should have dedicated ICU beds and ICU personnel for post-
transplant care.

(v) Should have a team of health care workers including donor
and waiting list coordinators, social workers, psychologists
and physiotherapists.

(vi) Should preferentially be located in or connected to a hospital
with other heart or abdominal transplant programmes with
laboratories for tissue typing and monitoring of immunosup-
pression and with physician-experts in diagnosis and treat-
ment of infectious diseases.

Oesophageal surgery

GTS units performing oesophageal surgery:

(i) Should have the characteristics of a high-specialization unit
(see Institutional Status).

(ii) Should have a dedicated staff, adequate in number and or-
ganization, to ensure that patient care is continuously pro-
vided 24 /24 h.

(iii) The operating theatre should include equipment for open,
endoscopic and video-assisted surgery.

(iv) A dedicated thoracic or multispecialty ICU should be avail-
able for the care of all oesophageal patients.

(v) The care provided on the ward should be provided by a
paramedical staff including dedicated nutritionists.

(vi) The following specialized facilities should be available:
state-of-the-art oesophageal pathophysiology laboratory
and specialist laboratories relevant to molecular biology and
tissue banking.

(vii) The overall number of major oesophageal procedures per
year should be more than 30 in centres of standard care and
more than 70 in centres of highest specialization. Those
major oesophageal procedures include: resectional and re-
constructive procedures for both malignant and benign con-
ditions.

(viii) Oesophageal resections for cancer should be performed
only in units with special interest in and organization for
multidisciplinary oncology treatment and should be more
than 15 resections per year [14].

Advanced minimally invasive thoracic
surgery programmes

Modern dedicated general thoracic units should offer a min-
imally invasive programme as recommended for selected pro-
cedures by the American College of Chest Physicians lung
cancer management guidelines [16] and based on the results
from single-institution series with propensity-matching, multi-
institutional reviews and meta-
analyses demonstrating superior short-term and long-term
outcomes [17–21].
In all institutions, basic procedures—management of pneumo-

thorax, bleb resections, pleural biopsies and peripheral lung biop-
sies in patients with no former cardiothoracic surgery or severe
inflammatory or infectious disease—should be offered with a min-
imally invasive approach.

(i) At high-volume, specialized VATS/Robot units, more
advanced procedures—anatomic lung resections, resection of
mediastinal tumours, pulmonary metastasectomy and decor-
tications—should be planned by minimally invasive
approaches. In programmes with excellent experienced, even
more advanced procedures—hybrid chest wall resections,
sleeve lobectomy, segmentectomy and pneumonectomy—
may be considered.

(ii) To maintain an appropriate experience and to be able to
achieve ongoing development in a VATS/Robot lobectomy
programme, the annual volume should be at least 20 VATS/
Robot lobectomies per qualified surgeon [22]. This may
require a specific internal agreement among the thoracic
surgery staff members.

(iii) There must also be a dedicated GTS operating room (OR)
staff, including OR-nurses with special interest in minimally
invasive surgery.

TRAINING AND EDUCATION OF GENERAL
THORACIC SURGERY IN A EUROPEAN UNIT

The development of common recommendations for training in
Europe is a difficult task. The curriculum, content and duration of
training in GTS differ considerably between European countries.

G
U
ID

EL
IN

E

A. Brunelli et al. / European Journal of Cardio-Thoracic Surgery 783

Indeed, the specific content and organization of the curriculum
depends on the individual national regulations and is also de-
pendent on the specific specialist recognition currently in place
in each Country (general thoracic, cardiothoracic, thoracic-
vascular, general surgery with specific accreditation in thoracic
surgery, etc.). The following principles are based on the criteria
of the UEMS Board and the American Board of Thoracic Surgery,
which are accessible at the dedicated websites and may be
implemented in each individual Country based on national
requirements.

It will be the task of the EBTS to revise and update these criteria
in the coming years and to define a core curriculum, which
should apply as a common denominator to the different
UEMS-affiliated countries.

Number of procedures/number of staff surgeons

The training period should maximally expose the trainee to a
large volume and a large variety of general thoracic cases.

The minimum number of procedures as first surgeon per
trainee should be 100 according to the UEMS EBTS criteria.

To enable a sufficient amount and variety of cases on the
one hand, and a sufficient amount of mentors on the other
hand, the training unit should guarantee a minimum of 300
major procedures/year, and, ideally, presence of 3 full-time staff
surgeons.

Which type of cases?

There is no doubt that case-load should cover all aspects of
pleural, pulmonary and central airway diseases.

The unit should routinely care for oncology (primary and sec-
ondary cancer of the lung, mediastinal tumours), infectious dis-
eases, trauma, benign pleural disease, chest wall disorders and
tracheal surgery. The spectrum of surgery should include diagnos-
tic surgery, conventional open surgery and minimally invasive
procedures.

The trainee should get exposure to perioperative care such as
placement of central venous lines, tracheal intubation and trache-
ostomy, non-invasive and invasive ventilation and enteral and
parenteral nutrition.

Additional bonus will be brought by highly specialized care
such as Lung Transplantation, ECMO, robotic surgery and oe-
sophageal surgery.

Ideally, during the training, the trainee should participate in
both national and international training courses and should be
exposed to other programmes and other institutions to gain ex-
perience in highly specialized procedures and care.

Trainees are encouraged to follow the educational events
offered by ESTS and EACTS. One of the objectives of these schools
and dedicated courses is to ascertain teaching of the basic
requirements for board certification.

The end-goal of training a European thoracic surgeon is to suc-
cessfully pass the examination of the UEMS EBTS.

Surgical GTS trainees who specialize in oesophageal surgery
will have had part of their education in units recognized for
training in oesophageal surgery, as characterized previously (see
Oesophageal Surgery). Special training in oesophageal surgery
needs an experience of general surgery and a minimum

duration of 1 year in highly specialized units for surgery of the
oesophagus.

Training in minimally invasive thoracic surgery. All
residents training for a career in GTS should be able to perform
basic VATS procedures and should have exposure to and
experience with advanced VATS procedures, including anatomic
pulmonary resections.
It is advised that the training begins with basic procedures, in-

cluding straightforward VATS wedge resections, progresses to
more difficult VATS wedge resections and leads to training in VATS
lobectomies after �100 basic VATS procedures and VATS wedge
resections.
In order to be trained to perform VATS anatomic pulmonary

resections (lobectomies and segmentectomies), the trainee
should be exposed to a least 25 VATS lobectomies per year.

Training in lung transplantation. This issue is less critical, in as
far as there are only a limited number of centres performing lung
transplantation.
For a trainee who is getting prepared to enter a newly created

transplant programme, the prerequisites are (i) extensive experi-
ence with resectional surgery and mediastinal dissection (at least
150 procedures) and (ii) experience with cardiopulmonary bypass
and ECMO. It is estimated that about 10 harvest procedures are
sufficient to be ready for donor lung procurement. The trainee
should have participated in at least 30 transplants to get a chance
for exposure to various problem situations such as Grade-3 reper-
fusion oedema and lobar transplantation.

Which requirements for teachers?

All staff surgeons should be UEMS EBTS certified or holding an
equivalent certification recognized by UEMS (i.e. National
Diploma of Specialization).
At least the head of department should be university affiliated

and the faculty should have documented experience in specialty
training and in training of medical students.
The faculty should be actively involved in National/European

teaching activities and teachers should be evaluated yearly.

Which institutional commitment to teaching?

The following teaching activities should be guaranteed:

(i) Daily rounds and/or staff meeting, discussion of periopera-
tive problem situations.

(ii) Complicated case discussion (either at staff meeting or at
dedicated meeting).

(iii) Institutional tumour board.
(iv) Morbidity and mortality conferences.
(v) Multidisciplinary chest meetings.
(vi) Journal club.
(vii) Visiting professors/local conferences, etc.
(viii) Risk-adjusted outcomes discussion.

There should be an on-site library and/or free Internet access to
major journals and teaching material, a dedicated room for teach-
ing activities and a dedicated office for trainees. All trainees
should be encouraged to participate in clinical research. Access to
basic or experimental research is a bonus.

A. Brunelli et al. / European Journal of Cardio-Thoracic Surgery784



6968

Availability of a skills lab/simulation area is a big plus.
Presence of other learners should not interfere with the trai-

nees’ curriculum (Fellows, PhD students and others).
The training unit should prepare the trainee to meet the UEMS

EBTS requirements successfully.
Trainees should be encouraged to participate in ESTS and

EACTS thoracic courses and other educational activities.

Institutional commitments to trainees

On-call schedules need to fit with the European Working Hours
initiatives/law.

The training curriculum should involve partner specialties such
as cardiovascular and visceral surgery.

STRUCTURALORGANIZATION AND
REQUIREMENTS OF ACLINICAL RESEARCH
PROGRAMMEWITHIN A GENERAL THORACIC
SURGERY UNIT IN EUROPE

(i) The academic programme of a GTS unit should be led by
surgeon(s) with experience and expertise in clinical research
as evidenced by specialized training through the acquisition
of a higher (research) degree, research grants and publica-
tion output.

(ii) Once identified, GTS units should support academic sur-
geons with dedicated and protected (non-clinical) research
time within the job framework.

(iii) GTS units undertaking clinical research should support the
development of academia for surgeons in training, either as
part of their GTS training or more formally for the award of a
higher (research) degree.

(iv) GTS units undertaking any health care outcome research,
systematic reviews and meta-analyses should have access to
the services of a professional medical librarian, epidemiolo-
gist, medical statistician and/or health economist as appro-
priate to the research focus.

(v) GTS units that are ‘developing’ randomized trials as part
of their clinical research programme should have access
to a formal clinical trials unit and a research and devel-
opment office for the administrative support of grant
applications.

(vi) GTS unit ‘participating’ in clinical trials should have access to
dedicated supporting personnel such as research managers,
database managers and research nurses.

(vii) GTS units developing translational clinical research should
have the access listed in points 5 and 6, and in addition
access to basic science laboratories and supporting person-
nel (e.g. post-doctoral scientists and lab technicians).

QUALITY SURVEILLANCE

Quality surveillance has to be performed in every GTS unit. There
must be a computerized documentation of all procedures per-
formed together with a documentation of all major adverse
events. Results should be analysed on a regular basis using appro-
priate and updated system of risk stratification.

Complications should be discussed regularly in M&M confer-
ences and a feedback of risk-stratified individual results should be
given to every surgeon.
Regular analysis of long-term follow-up should also be

performed.

European Society of Thoracic Surgeons database

European GTS units should provide data to the ESTS Database.
The ESTS database is a free registry created by ESTS in 2001. The
current online version was launched in 2007. It runs currently on a
Dendrite platform with extensive data security and frequent
backups. It is a specialty-specific, procedure-specific, prospective-
ly maintained, periodically audited and web-based electronic
database, designed for quality control and performance monitor-
ing, which allows the collection of all general thoracic procedures.
It includes many risk factors, processes of care and outcomes,
which are specially designed for quality control and performance
audit.
The ESTS database should represent the gold standard of clinic-

al data collection for European GTS [23].
The ESTS database is managed by a Database Committee,

which is responsible for its periodical revisions and updates.
Although participation to the ESTS database is still voluntary, it

is one of the mandatory eligibility criteria to be selected for the
ESTS Institutional Accreditation Programme (see The ESTS
Institutional Accreditation Programme).
The database allows the annual publication of a European

report (the Silver Book), which is distributed to all ESTS members
as a benchmark of the thoracic surgery practice in Europe.
The database can be accessed via the ESTS homepage (http://

ests.org) or directly at the following link https://ests.dendrite.it/
csp/ests/intellect/login.csp.
The database committee is committed to promoting a quality

culture in the thoracic community by continuously upgrading the
database structure and providing educational opportunities.

The European Society of Thoracic Surgeons
Institutional Accreditation Programme

The ESTS Institutional Accreditation Programme is open to all
thoracic surgery units participating to the ESTS database.
The aim of the programme is to set standards of good clinical

practice across Europe with the intent to improve the quality of
care as much as possible according to published guidelines.
To be certified, units must participate to the ESTS database for

at least 2 years and have contributed a sufficient number of
patients. This prerequisite is necessary to calculate a reliable
Composite Performance Score (CPS), which is the metrics used to
evaluate the Institutional performance [24].
In addition to their CPS, units must have certain structural, pro-

cedural and professional characteristics to be certified, which
must comply with those proposed by this document. These
characteristics need to be assessed and audited along a sample of
data submitted to the database by an independent auditing team,
which will produce an audit report to be submitted to the
Database Committee. If the report will be judged satisfactory, the
accreditation will be finally approved by the ESTS Council.
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The accreditation will be valid for a 36-month period. After this
period, the unit must apply for revalidation.

CONCLUSIONS

The focus of this document was on ensuring the quality of thoracic
surgical care in Europe. In fact, new frontiers of the thoracic surgi-
cal practice mandate a more faceted involvement and a compre-
hensive surgical expertise imposing a requalification of surgeons
participating in multidisciplinary teams of experts in lung cancer
management. This document will hopefully represent the first
step of a process of revision of the modern thoracic surgeons’ cur-
ricula, which need to be qualitatively rethought in the setting of
the qualification process. The challenge of tomorrow is the cre-
ation of a new professional profile for the thoracic surgeons in
Europe against cultural and language barriers as well as widely
varying national training programmes. Accordingly, the intention
of the writing committee was to concentrate efforts on the quality
and metrics of thoracic surgical activity more than on the quanti-
tative structure of clinical practice in Europe.
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Abstract

OBJECTIVE: To update the recommendations for the structural characteristics of general thoracic surgery (GTS) in Europe in order to
provide a document that can be used as a guide for harmonizing the general thoracic surgical practice in Europe.

METHODS: A task force was created to set the structural, procedural and qualification characteristics of a European GTS unit. These criteria
were endorsed by the Executive Committee of the European Society of Thoracic Surgeons and by the Thoracic Domain of the European
Association for Cardio-Thoracic Surgery and were validated by the European Board of Thoracic Surgery at European Union of Medical
Specialists.

RESULTS: Criteria regarding definition and scope of GTS, structure and qualification of GTS unit, training and education and recommenda-
tions for subjects of particular interest (lung transplant, oesophageal surgery, minimally invasive thoracic surgery, quality surveillance) were
developed.

CONCLUSIONS: This document will hopefully represent the first step of a process of revision of the modern thoracic surgeons’ curricula,
which need to be qualitatively rethought in the setting of the qualification process. The structural criteria highlighted in the present

© The Author 2014. Published by Oxford University Press on behalf of the European Association for Cardio-Thoracic Surgery. All rights reserved.
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document are meant to help and tackle the challenge of cultural and language barriers as well as of widely varying national training pro-
grammes.

Keywords: General thoracic surgery • Qualification • Structure • Education • Accreditation • Procedures • Professional affairs

INTRODUCTION

General thoracic surgery (GTS) must be performed by qualified
surgeons specialized in GTS according to European or national
regulations and practising in dedicated GTS units with appropriate
characteristics.

In this regard, a number of publications have shown consistent
short-term and long-term benefits in managing oncological thor-
acic procedures by specialized thoracic surgeons vs non-
specialists [1–5].

In the light of more recent European quality initiatives and
educational activities, the present document has been conceived
to revise and update the original recommendations for the struc-
tural characteristics of GTS in Europe proposed more than a
decade ago by the European Association for Cardio-Thoracic
Surgery (EACTS) and the European Society of Thoracic Surgeons
(ESTS) [6].

The objective is to provide a comprehensive document that
may serve as a guide for harmonizing the general thoracic surgical
practice in Europe.

METHODS

The executive committee of the ESTS appointed two co-chairs to
create a task force aimed at developing recommendations about
structural organization of a GTS unit in Europe. A call was sent by
email to the membership in August 2012 and several thoracic sur-
geons expressed their interest and actively contributed to this
project.

The first part of the project consisted in updating and revising
the relevant paragraphs of the joint EACTS/ESTS paper on the
structure of thoracic surgery in Europe [6]. An online survey was
then sent to the panellists to reach consensus about controversial
issues raised during the revision process.

Featured paragraphs concerning topical subjects of particular
interest were assigned to specific authors selected by the chair-
men for their expertise and integrated into the final manuscript.

The manuscript was circulated among all panellists for com-
ments and remarks, which were taken into consideration to
develop its final version.

Most of the work was performed by email or conference call.
The final document was then submitted to the national thor-

acic delegates of all European Countries officially representing
their Country in the Division of Thoracic Surgery within the
structure of the European Union of Medical Specialists (UEMS)
for additional review and comments. The final version was
approved by the ESTS Executive Committee and by the EACTS
Thoracic Domain.

Most of the recommendations in this document are based on
experts’ opinions. Although best available direct and indirect sci-
entific evidence was taken into account as much as we could, the
latter is scanty or completely absent for most of the topics.
The problem becomes critical when stating recommendations for

the numbers of procedures for training and/or qualifying surgeons
and units. Recently published retrospective analyses and systemat-
ic reviews of the literature [7–9] have shown that patients can
expect better outcomes if they are operated on in high-volume
centres (the evidence is not as clear for individual surgeons) by
specialized surgeons. Unfortunately, evidence on the number of
procedures needed to reach excellence in thoracic surgical prac-
tice is lacking. That is why we have made any effort to agree on
the number of procedures all along the manuscript according to
the experts’ experience.

DEFINITION AND SCOPE OF GENERAL
THORACIC SURGERY

GTS is a surgical specialty dealing with diagnosis and management
of congenital or acquired diseases of the chest, including disease
of chest wall, pleura, lungs, airways, mediastinum, diaphragm and
oesophagus.
For the purposes of this document, general thoracic proce-

dures can be divided into minor, major and large/specialistic
according to their complexity and costs, the latter requiring spe-
cific training and dedication due to their complexity and low
numbers:

(i) Minor procedures (performed without general anaesthesia
and including but not limited to diagnostic endoscopies, sam-
pling/biopsies, chest drainages and pleurodesis, etc.).

(ii) Major procedures (performed with general anaesthesia and
assisted ventilation and including but not limited to all stand-
ard lung resections, mediastinal tumours, non-resectional oe-
sophageal surgery, surgical infection management, pleural
space/chest wall operations, etc.).

(iii) Large/specialistic procedures (including but not limited to tra-
cheal surgery, oesophageal resections, lung transplantations,
extrapleural pneumonectomy, extracorporeal membrane
oxygenation, hyperthermic chemotherapy, etc.).

A surgeon practising GTS must have an extensive and updated
knowledge of all aspects of pathophysiology, epidemiology, diag-
nosis, treatment and postoperative care of patients with surgical
disease of the chest.
Surgeons working in a GTS unit must be competent in all

domains of a general thoracic surgical practice: preoperative,
intraoperative and postoperative. They must be able to participate
in multidisciplinary team discussions on treatment of disease of
the chest.
The following procedures should be part of the clinical and sur-

gical competence of all GTS teams.

(i) Resection, reconstruction, repair and diagnosis of the lung
for benign or malignant disease or injury.

(ii) Operations for chest wall and pleural space pathologies, in-
cluding diagnosis, resection and reconstruction for neo-
plasms, infections or necrosis, thoracoplasty and repair of
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chest wall deformities, as well as the management of trau-
matic chest wall disorders with or without instability.

(iii) Surgical procedures of the mediastinum, including biopsy
and resection of neoplasms and cysts, drainage of infec-
tions, mediastinal lymphadenectomy, mediastinotomy,
mediastinoscopy and other video-assisted or open medias-
tinal approaches.

(iv) Resection, reconstruction and drainage of the pericardium.
(v) Diagnostic and therapeutic endoscopic procedures using

both the flexible and rigid scopes and instrumentation of
the tracheobronchial tree and oesophagus and assisted by
image guided means.

(vi) Biopsy of the cervical, mediastinal and axillary lymph nodes.
(vii) Surgery of the thoracic sympathetic nerves.
(viii) Surgical procedures of the thoracic outlet.
(ix) Procedures for airway control, including tracheostomy, tra-

cheal intubation and endoluminal procedures.
(x) Procedures to manage diseases of the pleura and pleural

space problems, including management of primary or sec-
ondary pleural neoplasms, pleural effusion, pneumothorax
and thoracic empyema.

(xi) Operations to provide thoracic exposure for interventions to
be performed by allied specialists (i.e. cardiovascular, neuro-
surgeons, orthopaedics, invasive radiologists, etc.).

(xii) Functional interventional procedures to manage emphysema.
(xiii) Surgery for traumatic injuries of the chest or organs within

the chest.
(xiv) Operation on vascular structures related to the management

of any pathology treated within the field of GTS.
(xv) Operations to the thyroid gland in case of intrathoracic

lesion (goitre or cancer).
(xvi) Providing thoracic tissue samples for diagnosis by surgical

means within the frame of inter-specialty commitments
whenever less aggressive methods failed.

(xvii) Management of the surgical and non-surgical complications
of the procedures listed above.

(xviii) Minimally invasive approaches (videoassisted thoracoscopic
surgery [VATS]/robotic surgery) to the mediastinum, oe-
sophagus, lung and chest wall.

(xix) Ability to discuss indications, contraindications operability/
resectability and prognosis of the above-mentioned surgical
procedures within multidisciplinary teams.

(xx) Ability for postoperative care and management of complica-
tions consequent to the above-mentioned surgical procedures.

Teams working in centres of higher specialization should have
competence in the following more complex procedures depend-
ing on their sub-specialization and qualification:

(i) Resection, reconstruction, repair and transplantation of
airways for congenital and acquired (neoplasms, strictures
and trauma) diseases.

(ii) Procedures for diagnosis, resection, reconstruction and repair
of the oesophagus, including laparoscopic or thoracoscopic
techniques and endoluminal procedures, for benign or malig-
nant diseases.

(iii) Resection, reconstruction, repair and pacing of the dia-
phragm.

(iv) Pulmonary transplantation.
(v) Extracorporeal oxygenation techniques intraoperatively and

in the intensive care unit (ICU): technical skill, ability to

supervise a patient on extracorporeal membrane oxygenation
(ECMO).

STRUCTURE AND QUALIFICATION OF GENERAL
THORACIC SURGERY UNIT

Institutional status

Characteristics of high specialization and standard units are sum-
marized in Table 1.
GTS units of high specialization should be within or in affiliation

with a university or comprising a level of multidisciplinary care
and specialization that is expected in a university. The unit should
be headed by a surgeon preferably certified by the UEMS
European Board of Thoracic Surgery (EBTS) or by an equivalent
body recognized by the UEMS (national diploma of thoracic
surgeon). This is in accordance with the most recent evidence
from the literature showing a positive association between spe-
cialization and short-term or long-term outcomes in thoracic
surgery [2–5, 7–9].
This Head of unit should have educational and scientific re-

sponsibilities and should possess a minimum experience of 5
years of clinical practice as a qualified GTS surgeon [10]. The unit
should have dedicated staff and institutional resources and ideally
a separate budget whenever feasible.
Standard GTS units should be either entirely freestanding or

within a combined unit with cardiac/vascular/general surgery, but
they should have a dedicated and separated personnel and insti-
tutional resources. The unit should be headed by a UEMS
EBTS-certified surgeon or by a surgeon with an equivalent certifi-
cation issued by a UEMS-recognized body (i.e. national diploma
of specialization) with a minimum experience of 5 years of prac-
tice as qualified GTS surgeon.

Surgeons

GTS units should have a dedicated staff including at least one
UEMS EBTS-certified (or with an equivalent certification recog-
nized by UEMS—i.e. National Diploma of Specialization) surgeon
supervising surgical activity and acting as Head of the unit plus a
number of qualified (preferably UEMS EBTS-certified or with a
UEMS-recognized certification of specialization—i.e. National cer-
tificate of specialization) general thoracic surgeons performing at
least 100 certifiable major thoracic procedures per year per
surgeon according to the definition provided in paragraph defin-
ition and scope of general thoracic surgery. Ideally, there should
be one staff qualified GTS surgeon for 100 major thoracic proce-
dures. A minimum staff of two qualified GTS surgeons should be
in place to allow adequate coverage of patient care and to ensure
adequate on-call arrangements. In units of higher specialization,
surgical staff is expected to participate and contribute in clinical
research activities. Although there is a great variability in the litera-
ture in defining high surgical volume for lung cancer surgery
(from 20 to >90 resections), recent North American and European
guidelines have advised that lung resection should be performed
in centres with a minimum number of 20–25 anatomic lung resec-
tions per year [11, 12]. A more recent paper analysing data
extracted from the UK National Cancer Data Repository showed a
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strong association between procedure volume and survival after
lung cancer surgery [13]. There was increased perioperative and
long-term survival in hospitals performing more than 150 surgical
resections per year compared with those carrying out less than 70
resections per year.

Operating theatres

There should be 1 dedicated operating theatre per 300–400 major
thoracic procedures per year. A fully equipped operating theatre
should include equipment for video-assisted thoracic surgery.
One additional operating theatre should be available to perform
minor procedures if needed.

Advanced care

GTS units of higher specialization should preferably have access to
a dedicated thoracic ICU.

There should be an availability of at least 1–2 ICU beds per 300
major thoracic procedures per year. In addition, 1 Intermediate
Care or High-Dependency Unit bed per 100 major thoracic pro-
cedures should be available.

Standard units should have access to a multispecialty ICU
subject to ICU beds availability.

Thoracic ward

GTS units should have a dedicated thoracic surgical ward with
dedicated paramedical staff and physiotherapists. Ideally, a GTS
ward should have 4–6 beds available per 100 major thoracic pro-
cedures per year. In addition, GTS units should have at least one
wound treatment room available on every ward and the possibil-
ity to provide barrier nursing.

Outpatient care

GTS units should have sufficient facilities for outpatient visits
allowing same day access to radiology, pulmonary function tests,
endoscopy and cardiological testing if needed.

Inpatient diagnostic facilities

GTS units must have access to the following on-site minimum
support facilities:

(i) haematological, biochemical and microbiological laboratories;
(ii) respiratory pathophysiology laboratory;
(iii) endoscopic examinations by bronchoscopy and oesophago-

scopy (including endobronchial ultrasound and endoscopic
ultrasound);

(iv) radiological investigation by plain X-ray, contrast studies, ultra-
sound, vascular imaging and computed tomography (CT)-scan;

(v) CT or ultrasound needle biopsy;
(vi) cytology, histopathology and frozen section analysis.

GTS units of higher specialization should also have access to:

(i) oesophageal pathophysiology laboratory;
(ii) more advanced imaging techniques including magnetic res-

onance imaging (MRI) and positron emission tomography
(PET) scanning facility;

(iii) specialist laboratories relevant to sub-speciality work, such as
transplantation, including ECMO and/or cardiopulmonary
bypass facilities.

Surgical activities

(i) Standard GTS units should perform a total number of major
thoracic procedures (as defined in paragraph definition and

Table 1: Characteristics of GTS units of standard and high specialization

GTS unit Characteristics

High-specialization
unit

Setting: within or in affiliation with a university setting
Dedicated surgical ward (4–6 beds/100 major thoracic procedures)
Access to dedicated Thoracic ICU
Head of unit: UEMS EBTS or UEMS-recognized equivalent certification, minimum of 5 years of practice in GTS
Dedicated staff and institutional resources
Team: qualified general thoracic surgeons performing a minimum of 100 major thoracic procedures per year per surgeon
Surgeons expected to participate in research activities
One fully equipped operating theatre per 300–400 major thoracic procedures per year
In addition to on-site minimum facilitiesa, access to oesophageal pathophysiology laboratory; more advanced imaging
techniques including MRI and on-site or collaboration with PET scanning facility; specialist laboratories relevant to sub-speciality
work, such as transplantation, including ECMO facilities
Minimum Institutional case-load: 300 ± 50 major thoracic procedures/year

Standard unit Setting: freestanding or within a combined unit
Dedicated staff and institutional resources
Head of unit: UEMS EBTS or UEMS-recognized equivalent certification, minimum of 5 years of practice in GTS
Team: qualified general thoracic surgeons performing a minimum of 100 major thoracic procedures per year per surgeon
One fully equipped operating theatre per 300–400
Dedicated surgical ward (4–6 beds/100 major thoracic procedures)
Access to dedicated thoracic beds within a multispeciality ICU
Access to on-site support minimum facilitiesa

Minimum institutional case-load: 150 ± 50

aSee Inpatient Diagnostic Facilities for the list of minimum on-site support facilities.

A. Brunelli et al. / European Journal of Cardio-Thoracic Surgery782



7574

scope of general thoracic surgery) >150 (±50). Units of higher
specialization should perform a total number of major thor-
acic procedures (as defined in paragraph definition and
scope of general thoracic surgery) >300 (± 50). It must be
noticed that most of the studies analysing the effect of surgi-
cal volume on outcomes deal with lung cancer operations,
which represent 25–30% of the total surgical activity of a GTS
unit. The term major thoracic procedures used in this para-
graph refers to the generality of surgical procedures as
defined in paragraph definition and scope of general thoracic
surgery.

(ii) Oesophageal resections should be performed only in units
with characteristics listed in Oesophageal Surgery. A
minimum number of 15 resections for cancer should be per-
formed annually [14].

(iii) Lung transplantation and its alternative procedures should be
performed only in units with high specialization and with
cardiac surgical facilities. Units running a lung transplant pro-
gramme should have the characteristics discussed in Lung
Transplantation. A minimum number of 25 transplantations
should be performed annually although units should strive to
increase the number of annual cases above 30 to reduce the
5-year mortality hazard ratio [15].

SPECIFIC STRUCTURAL REQUIREMENT

Lung transplantation

GTS units running a lung transplant programme:

(i) Should have a multidisciplinary team with a minimum of two
pneumologists, two fully trained thoracic surgeons and a re-
trieval team to cover the on call 24/24 h, 365 days/year.

(ii) Should have a trained anaesthesiologist on call experienced
in thoracic surgery and cardiopulmonary support.

(iii) Must have ECMO facilities and personnel trained for pre-,
per- and post-transplant cardiopulmonary support of the re-
cipient whenever needed.

(iv) Should have dedicated ICU beds and ICU personnel for post-
transplant care.

(v) Should have a team of health care workers including donor
and waiting list coordinators, social workers, psychologists
and physiotherapists.

(vi) Should preferentially be located in or connected to a hospital
with other heart or abdominal transplant programmes with
laboratories for tissue typing and monitoring of immunosup-
pression and with physician-experts in diagnosis and treat-
ment of infectious diseases.

Oesophageal surgery

GTS units performing oesophageal surgery:

(i) Should have the characteristics of a high-specialization unit
(see Institutional Status).

(ii) Should have a dedicated staff, adequate in number and or-
ganization, to ensure that patient care is continuously pro-
vided 24 /24 h.

(iii) The operating theatre should include equipment for open,
endoscopic and video-assisted surgery.

(iv) A dedicated thoracic or multispecialty ICU should be avail-
able for the care of all oesophageal patients.

(v) The care provided on the ward should be provided by a
paramedical staff including dedicated nutritionists.

(vi) The following specialized facilities should be available:
state-of-the-art oesophageal pathophysiology laboratory
and specialist laboratories relevant to molecular biology and
tissue banking.

(vii) The overall number of major oesophageal procedures per
year should be more than 30 in centres of standard care and
more than 70 in centres of highest specialization. Those
major oesophageal procedures include: resectional and re-
constructive procedures for both malignant and benign con-
ditions.

(viii) Oesophageal resections for cancer should be performed
only in units with special interest in and organization for
multidisciplinary oncology treatment and should be more
than 15 resections per year [14].

Advanced minimally invasive thoracic
surgery programmes

Modern dedicated general thoracic units should offer a min-
imally invasive programme as recommended for selected pro-
cedures by the American College of Chest Physicians lung
cancer management guidelines [16] and based on the results
from single-institution series with propensity-matching, multi-
institutional reviews and meta-
analyses demonstrating superior short-term and long-term
outcomes [17–21].
In all institutions, basic procedures—management of pneumo-

thorax, bleb resections, pleural biopsies and peripheral lung biop-
sies in patients with no former cardiothoracic surgery or severe
inflammatory or infectious disease—should be offered with a min-
imally invasive approach.

(i) At high-volume, specialized VATS/Robot units, more
advanced procedures—anatomic lung resections, resection of
mediastinal tumours, pulmonary metastasectomy and decor-
tications—should be planned by minimally invasive
approaches. In programmes with excellent experienced, even
more advanced procedures—hybrid chest wall resections,
sleeve lobectomy, segmentectomy and pneumonectomy—
may be considered.

(ii) To maintain an appropriate experience and to be able to
achieve ongoing development in a VATS/Robot lobectomy
programme, the annual volume should be at least 20 VATS/
Robot lobectomies per qualified surgeon [22]. This may
require a specific internal agreement among the thoracic
surgery staff members.

(iii) There must also be a dedicated GTS operating room (OR)
staff, including OR-nurses with special interest in minimally
invasive surgery.

TRAINING AND EDUCATION OF GENERAL
THORACIC SURGERY IN A EUROPEAN UNIT

The development of common recommendations for training in
Europe is a difficult task. The curriculum, content and duration of
training in GTS differ considerably between European countries.
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Indeed, the specific content and organization of the curriculum
depends on the individual national regulations and is also de-
pendent on the specific specialist recognition currently in place
in each Country (general thoracic, cardiothoracic, thoracic-
vascular, general surgery with specific accreditation in thoracic
surgery, etc.). The following principles are based on the criteria
of the UEMS Board and the American Board of Thoracic Surgery,
which are accessible at the dedicated websites and may be
implemented in each individual Country based on national
requirements.

It will be the task of the EBTS to revise and update these criteria
in the coming years and to define a core curriculum, which
should apply as a common denominator to the different
UEMS-affiliated countries.

Number of procedures/number of staff surgeons

The training period should maximally expose the trainee to a
large volume and a large variety of general thoracic cases.

The minimum number of procedures as first surgeon per
trainee should be 100 according to the UEMS EBTS criteria.

To enable a sufficient amount and variety of cases on the
one hand, and a sufficient amount of mentors on the other
hand, the training unit should guarantee a minimum of 300
major procedures/year, and, ideally, presence of 3 full-time staff
surgeons.

Which type of cases?

There is no doubt that case-load should cover all aspects of
pleural, pulmonary and central airway diseases.

The unit should routinely care for oncology (primary and sec-
ondary cancer of the lung, mediastinal tumours), infectious dis-
eases, trauma, benign pleural disease, chest wall disorders and
tracheal surgery. The spectrum of surgery should include diagnos-
tic surgery, conventional open surgery and minimally invasive
procedures.

The trainee should get exposure to perioperative care such as
placement of central venous lines, tracheal intubation and trache-
ostomy, non-invasive and invasive ventilation and enteral and
parenteral nutrition.

Additional bonus will be brought by highly specialized care
such as Lung Transplantation, ECMO, robotic surgery and oe-
sophageal surgery.

Ideally, during the training, the trainee should participate in
both national and international training courses and should be
exposed to other programmes and other institutions to gain ex-
perience in highly specialized procedures and care.

Trainees are encouraged to follow the educational events
offered by ESTS and EACTS. One of the objectives of these schools
and dedicated courses is to ascertain teaching of the basic
requirements for board certification.

The end-goal of training a European thoracic surgeon is to suc-
cessfully pass the examination of the UEMS EBTS.

Surgical GTS trainees who specialize in oesophageal surgery
will have had part of their education in units recognized for
training in oesophageal surgery, as characterized previously (see
Oesophageal Surgery). Special training in oesophageal surgery
needs an experience of general surgery and a minimum

duration of 1 year in highly specialized units for surgery of the
oesophagus.

Training in minimally invasive thoracic surgery. All
residents training for a career in GTS should be able to perform
basic VATS procedures and should have exposure to and
experience with advanced VATS procedures, including anatomic
pulmonary resections.
It is advised that the training begins with basic procedures, in-

cluding straightforward VATS wedge resections, progresses to
more difficult VATS wedge resections and leads to training in VATS
lobectomies after �100 basic VATS procedures and VATS wedge
resections.
In order to be trained to perform VATS anatomic pulmonary

resections (lobectomies and segmentectomies), the trainee
should be exposed to a least 25 VATS lobectomies per year.

Training in lung transplantation. This issue is less critical, in as
far as there are only a limited number of centres performing lung
transplantation.
For a trainee who is getting prepared to enter a newly created

transplant programme, the prerequisites are (i) extensive experi-
ence with resectional surgery and mediastinal dissection (at least
150 procedures) and (ii) experience with cardiopulmonary bypass
and ECMO. It is estimated that about 10 harvest procedures are
sufficient to be ready for donor lung procurement. The trainee
should have participated in at least 30 transplants to get a chance
for exposure to various problem situations such as Grade-3 reper-
fusion oedema and lobar transplantation.

Which requirements for teachers?

All staff surgeons should be UEMS EBTS certified or holding an
equivalent certification recognized by UEMS (i.e. National
Diploma of Specialization).
At least the head of department should be university affiliated

and the faculty should have documented experience in specialty
training and in training of medical students.
The faculty should be actively involved in National/European

teaching activities and teachers should be evaluated yearly.

Which institutional commitment to teaching?

The following teaching activities should be guaranteed:

(i) Daily rounds and/or staff meeting, discussion of periopera-
tive problem situations.

(ii) Complicated case discussion (either at staff meeting or at
dedicated meeting).

(iii) Institutional tumour board.
(iv) Morbidity and mortality conferences.
(v) Multidisciplinary chest meetings.
(vi) Journal club.
(vii) Visiting professors/local conferences, etc.
(viii) Risk-adjusted outcomes discussion.

There should be an on-site library and/or free Internet access to
major journals and teaching material, a dedicated room for teach-
ing activities and a dedicated office for trainees. All trainees
should be encouraged to participate in clinical research. Access to
basic or experimental research is a bonus.
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Availability of a skills lab/simulation area is a big plus.
Presence of other learners should not interfere with the trai-

nees’ curriculum (Fellows, PhD students and others).
The training unit should prepare the trainee to meet the UEMS

EBTS requirements successfully.
Trainees should be encouraged to participate in ESTS and

EACTS thoracic courses and other educational activities.

Institutional commitments to trainees

On-call schedules need to fit with the European Working Hours
initiatives/law.

The training curriculum should involve partner specialties such
as cardiovascular and visceral surgery.

STRUCTURALORGANIZATION AND
REQUIREMENTS OF ACLINICAL RESEARCH
PROGRAMMEWITHIN A GENERAL THORACIC
SURGERY UNIT IN EUROPE

(i) The academic programme of a GTS unit should be led by
surgeon(s) with experience and expertise in clinical research
as evidenced by specialized training through the acquisition
of a higher (research) degree, research grants and publica-
tion output.

(ii) Once identified, GTS units should support academic sur-
geons with dedicated and protected (non-clinical) research
time within the job framework.

(iii) GTS units undertaking clinical research should support the
development of academia for surgeons in training, either as
part of their GTS training or more formally for the award of a
higher (research) degree.

(iv) GTS units undertaking any health care outcome research,
systematic reviews and meta-analyses should have access to
the services of a professional medical librarian, epidemiolo-
gist, medical statistician and/or health economist as appro-
priate to the research focus.

(v) GTS units that are ‘developing’ randomized trials as part
of their clinical research programme should have access
to a formal clinical trials unit and a research and devel-
opment office for the administrative support of grant
applications.

(vi) GTS unit ‘participating’ in clinical trials should have access to
dedicated supporting personnel such as research managers,
database managers and research nurses.

(vii) GTS units developing translational clinical research should
have the access listed in points 5 and 6, and in addition
access to basic science laboratories and supporting person-
nel (e.g. post-doctoral scientists and lab technicians).

QUALITY SURVEILLANCE

Quality surveillance has to be performed in every GTS unit. There
must be a computerized documentation of all procedures per-
formed together with a documentation of all major adverse
events. Results should be analysed on a regular basis using appro-
priate and updated system of risk stratification.

Complications should be discussed regularly in M&M confer-
ences and a feedback of risk-stratified individual results should be
given to every surgeon.
Regular analysis of long-term follow-up should also be

performed.

European Society of Thoracic Surgeons database

European GTS units should provide data to the ESTS Database.
The ESTS database is a free registry created by ESTS in 2001. The
current online version was launched in 2007. It runs currently on a
Dendrite platform with extensive data security and frequent
backups. It is a specialty-specific, procedure-specific, prospective-
ly maintained, periodically audited and web-based electronic
database, designed for quality control and performance monitor-
ing, which allows the collection of all general thoracic procedures.
It includes many risk factors, processes of care and outcomes,
which are specially designed for quality control and performance
audit.
The ESTS database should represent the gold standard of clinic-

al data collection for European GTS [23].
The ESTS database is managed by a Database Committee,

which is responsible for its periodical revisions and updates.
Although participation to the ESTS database is still voluntary, it

is one of the mandatory eligibility criteria to be selected for the
ESTS Institutional Accreditation Programme (see The ESTS
Institutional Accreditation Programme).
The database allows the annual publication of a European

report (the Silver Book), which is distributed to all ESTS members
as a benchmark of the thoracic surgery practice in Europe.
The database can be accessed via the ESTS homepage (http://

ests.org) or directly at the following link https://ests.dendrite.it/
csp/ests/intellect/login.csp.
The database committee is committed to promoting a quality

culture in the thoracic community by continuously upgrading the
database structure and providing educational opportunities.

The European Society of Thoracic Surgeons
Institutional Accreditation Programme

The ESTS Institutional Accreditation Programme is open to all
thoracic surgery units participating to the ESTS database.
The aim of the programme is to set standards of good clinical

practice across Europe with the intent to improve the quality of
care as much as possible according to published guidelines.
To be certified, units must participate to the ESTS database for

at least 2 years and have contributed a sufficient number of
patients. This prerequisite is necessary to calculate a reliable
Composite Performance Score (CPS), which is the metrics used to
evaluate the Institutional performance [24].
In addition to their CPS, units must have certain structural, pro-

cedural and professional characteristics to be certified, which
must comply with those proposed by this document. These
characteristics need to be assessed and audited along a sample of
data submitted to the database by an independent auditing team,
which will produce an audit report to be submitted to the
Database Committee. If the report will be judged satisfactory, the
accreditation will be finally approved by the ESTS Council.
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The accreditation will be valid for a 36-month period. After this
period, the unit must apply for revalidation.

CONCLUSIONS

The focus of this document was on ensuring the quality of thoracic
surgical care in Europe. In fact, new frontiers of the thoracic surgi-
cal practice mandate a more faceted involvement and a compre-
hensive surgical expertise imposing a requalification of surgeons
participating in multidisciplinary teams of experts in lung cancer
management. This document will hopefully represent the first
step of a process of revision of the modern thoracic surgeons’ cur-
ricula, which need to be qualitatively rethought in the setting of
the qualification process. The challenge of tomorrow is the cre-
ation of a new professional profile for the thoracic surgeons in
Europe against cultural and language barriers as well as widely
varying national training programmes. Accordingly, the intention
of the writing committee was to concentrate efforts on the quality
and metrics of thoracic surgical activity more than on the quanti-
tative structure of clinical practice in Europe.
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INSTRUMENTÁRIUM PRO UNIPORTÁLNÍ HRUDNÍ CHIRURGII SPOLEČNOSTI 

SCANLAN 

Jiří Trtík 

 

Společnost Scanlan používá k výrobě pouze nerezovou ocel nejvyšší kvality řady 420 s nižším 

obsahem uhlíku a vysokou pružností. Ocel, ze které jsou vyráběny se vyznačuje nižší hmotností 

než ostatní typy nerezové oceli. Nástroje mají dlouhou životnost s vysokou odolností vůči 

korozi. Společnost poskytuje desetiletou záruku na výrobní vady. Každý nástroj je vyráběn 

ručně s individuální péčí. Držení nástrojů je pohodlné a umožňuje chirurgovi zaměřit se spíše 

na techniku operace než na to, jak nástroj používat. Nástroje jsou vyvážené a poskytují 

vynikající hmatový pocit. Nástroje Scanlan pro uniportální operativu mají jedinečný design se 

dvěma pivoty. Výhoda této konstrukce spočívá v její plné funkčnosti při práci přes malý 

mezižeberní řez. 

Jednotlivé nástroje: Gonzales Rivas Dissector, Gening Snake Dissector, Dennis Dissector, 

Node Grasper / Dissector, Lung Grasping Clamps, Super Cut Scissors, DeBakey Forceps, 

Needle Holder, Gonzales Rivas Knot Pusher, Chitwood Knot Pusher. 

Harmonic 1100 a Echelon Flex Powered Vascular Stapler

NáSTROJE J&J
Lukáš Procházka
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Vys o ce  s p e c i a l i zova n é  ce nt ru m  p n e u m o o n ko c h i ru rg i e  B rn o

H i g h  S p e c i a l i ze d  Ce nt re  fo r  S u rg i c a l  O n co l o g y  o f  t h e  Lu n g  B rn o

PROLOG 

Vysoce specializované centrum pneumoon-
kochirurgie ve Fakultní nemocnici Brno, 
CENTRUM BABÁKOVO, spojuje chirurgické, 
fyziologické, interní, onkologické, pneumolo-
gické, přírodovědné i společenskovědné 
poznatky a specialisty do dynamického 
celku.

Zrcadlíc paradigma zrozené činorodou 
průkopnickou vědeckou, pedagogickou 
a organizační prací Edwarda Babáka (1873--
1926) v poznání dýchacího systému 
i na založení Lékařské fakulty Masarykovy 
univerzity, širokého pneumologickémo 
rozhledu Antonína Pokorného (1934-2017), 
autentickou tradici moravské chirurgie repre-
zentované Jaroslavem Bakešem (1871-1930), 
a zaníceného vhledu do hrudní chirurgie 
indukovaného školou Bohumila Potrusila 
(1928-2012) je otevřeno nejširší spolupráci v 
rámci spojeného úsilí zdravotnictví brněnské 
aglomerace, regionální jihomoravské, 
moravsko-slezské, české a mezinárodní lékař-
ské komunity i nejvyšším edukačním a 
výzkumným ambicím Masarykovy univerzity.

Našim úkolem i potěšením  je rozvoj vědo-
mostí a dovedností v operační hrudní onko-
logii a jejich ušlechtilé a odvážné uplatňování 
v péči o nemocné.

 Doc. MUDr. Teodor Horváth, CSc.

PROLOGUE

High Specialized Centre for Surgical Oncolo-
gy of the Lung in the Faculty Hospital Brno, 
BABÁK CENTRE, joins medical, oncological, 
physiological, pneumological, surgical, 
natural and social science learning and 
specialists into one �exible unit.

Mirroring the paradigm formed by creative 
groundbreaking scienti�c, educational and 
organizational work of Edward Babák 
(1873-1926) in the knowledge of respirato-
ry system and building of Medical Faculty 
of Masaryk University, wide pneumological 
outlook of Antonín Pokorný (1934-2017), 
genuine tradition of Moravian surgery 
represented by Jaroslav Bakeš  (1871-1930), 
and keen insight into thoracic surgery 
induced by the school of Bohumil Potrusil 
(1928-2012), th Centre is open to widest 
cooperation within related endeavour of 
health care facilities of Brno agglomeration, 
South-Moravian Region, Moravian-Silesian, 
Czech and international medical communi-
ty, and to the highest educational and 
research ambition of Masaryk University.

Our task and pleasure is represented by the 
progress of knowledge and skill in the thora-
cic surgical oncology and their noble and 
courageous use in the patient care.

Associate Prof. Teodor Horvath, M.D., Ph. D.


