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Postoperatif pulmoner sorunlar

1 Perioperatif donem; ventilasyon yonetimi ile iliskili cesitli AC injlrileri
(atelektazi, pnomoni, ARDS) riskine sahip

1 Postoperatif akciger iliskili sorunlar kardiyovaskiler komplikasyonlardan
cok daha fazladir (%10 -%70)

O Torasik cerrahide perioperatif 6lim sebepleri kardiyak nedenlerden
enfeksiydz ve pulmoner komplikasyonlara dogru kaymistir

O Pulmoner morbidite; hastanede kalis stresini, yogun bakim kabulliini ve
yasam suresini kisaltir, saglik harcamalarini arttirir

Fleischman KE ve ark. Am J Med 2000, 115:515-20
Licker MJ ve ark. J Pulmonar Respirat Med 2012, S:2-002




Ventilasyon

Manuel Otomatik
Balon Volum/Basing
Gunumuzde

Yogun bakimdan ameliyathaneye # DUAL MODLAR
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Genel anestezinin etkileri

GOgUs duvari
capinda azalma
ve degismis rekoil

s Goguid.uyarmda
degisiklikler

Kan hacminin Torakstaki kan
yeniden dagilimi > hacminde artis

Maria Vargas et al. Trends in Anaesthesia and Critical Care 3 (2013) 77-81

FONKSIYONEL
REZIDUEL
KAPASITEDE
AZALMA




Awake Anesthetized

Genel anestezinin etkileri

Supin pozisyonda
diafragmanin yer
degistirmesi

Pulmoner gazlarin intraalveolar
e . ] ﬁ, gazlarm
ve oksijenin hapsi !
absorbsiyonu

Degismis alveolo-
—p | Surfaktan kaybi I

Akcigere
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/

arteryal bariyer
permabilitesi

Maria Vargas et al. Trends in Anaesthesia and Critical Care 3 (2013) 77-81




Atelektaziye karsi savunma mekanizmasi

[ Cerrahi sonrasi erken donemdeki pulmoner komplikasyonlarin cogu
bagimli akciger alanlarindaki atelektazilere bagl

O On vyillardir anestezistler atelektaziden kacinmak icin fizyolojik olmayan
yiksek tidal hacimler kullanmakta

O Bendixen ve ark(1963):
* Dusuk hacimle ventile edilen hastalarda atelektazi gelisme orani yuksek
* VT>10 ml/kg standart olarak kabul edilmis

 Dreyfus ve ark (1974,1998):

* Yuksek hacimli ventilasyon VILI ye yol acar

Bendixen HH ve ark, N Engl J Med 1963, 269:991-6
Dreyfuss D ve ark, Am Rev Respir Dis, 1974, 110 (5):556-65
 Dreyfuss D ve ark, Am J Respir Crit Care Med, 1998, 157 (1):294-323




Komplians Egrisi
“Balon Olarak AC”

Volume 2000
(ml)

Komplians dusuk:
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Yiiksek Vp/V;
Optimum komplians ——

1000

Cstart

I ] D B S | | N
0 5/ 10 15 2 925 30 35 40

Komplians dusiik: p
Atelektazi Sant Airway pressure (cmH,0)

"~ Blanch et. al. Curr.Opin.Crit. Care 2007;13:332-337




Postop AC hasari ve ALI/ARDS

Table 1. Classification of Cardiac, Aortic Vascular, and Thoracic Procedures into Low- and High-risk for ALVARDS

Low-risk Surgery

Cardiac Aortic Thoracic 4366
Single valve repair Pn'mar_y abdominal aortic aneurysm Video-assistad thoracoscopic . = g .
ASDIVSD closure repar , sugery Yiiksek riskli operasyon
Myectomy Endovascular repair Fundoplication surgery
Sternal wound revision Open Lung biopsy = = T
Pacemaker lead/device removal Wedge lung resaction — e

Sagmental lung resaction . v % 2 6 \
% » o
High-risk Surgery : ;
Cardiac Aortic Thoracic ALI/ARDS

CABG Dascending thoracic aoriic surgary Multiple segmental lung
Valve replacement Thoracoabdominal aortic surgery resactions
Multiple valve repair Any revision aortic surgery Lobectomy
Pericardial resection Multiiobact Sphe 4
Ascanding aortic/aortic arch repair Pricumonea
Congenital heart repair Esophagec Low - risk Casdiac <
Cardiac transplantation Lung decol o
Cardiac reoparation - i

Crher o
ALl - acute lung injury; ARDS ~ acute respiratory distress syndrome; ASD ~ atrial septal defect; CABG ~ coronary
grafting; VSD ~ ventncular septal defect. Orthepadic 4

Low - msk Thomcic 4
Low - risk Vascular 4
Migh-mk Caodac
Hgh-sisk Thorack: 4
High-nak Vascute o

54
~
3

"
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VILI

A Ventilation at low lung volume
End expiration End inspiration

Atelectrauma

B Ventilation at high lung volume

H \{\ Y)

Hyperinflation [ by |

Overdistention

2\ L

C structural consequences %

Epithelial-mesenchymal
transformations

Surfactant dysfunction

Fibroproliferation

Sloughing of
bronchial epithelium

Hyaline
membranes

Barotrauma

alveolar—capillary
permeability

Atelectasis

Slutsky and Ranieri. NEJM 2013;369:2126-2136




Risk factors
Biotrauma Thoracic, vascular, abdominal surgery
General anesthesia

Physical injury

Mechanotransduction ” Volutrauma
Endothelial, epithelial, ECM injury ” Transfusions Barotrauma
2 5 < Sepsis
Cytokines to systemic circulation Restrictive lung Atelectrauma
Braininjury
Mechanical ventilation
Protective ventilation |
V6 mikg PBW Fluid balance
Pplateau < 20 cmH,0 Restrictive transfusion
PEEP 6-12 cmH,0 Sepsts management
Recruitment maneuver

Sutherasan et al. Critical Care 2014, 18:211
http://ccforum.com/content/18/2/211

Pulmonary infection

!

Non-pulmonary organ failure
Small intestine, kidney



KAV stratejileri

KORUYUCU MEKANIK VENTILASYON
STRATEJISI

|

Az tidal volim
6-8 ml/kg

J inflamatuar
cevap

v

!

Yeterli
PEEP

Mekanik ventilator
kullanarak rekritman
manevrasil

A intraoperatif
oksijenizasyon

J, Postoperatif
atelektazi

Maria Vargas et al. Trends in Anaesthesia and Critical Care 3 (2013) 77-81
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KAV icin gerekceler

 Atelektazi (perioperatif >%90)
L Kompresyon atelektazileri
L Absorbsiyon atelektazileri
O Surfaktan kaybina bagl atelektaziler

L Enflamasyona bagl atelektaziler

O Atelektaziler bir¢ok komplikasyonun patogenezinde yer alir.
U Hipoksemi
L Pulmoner enfeksiyonlar

U Lokal enflamasyon

1 Alveollerin asiri distansiyonu ve siklik acilip kapanmasi atelektazik ve
saglam akciger alanlari sinirinda hasara yol agabilir

Hedenstierna G ve ark, J Clin Monit Comput 2000, 16:329-335
Tushman G ve ark, Curr Opin Anaesthesiol 2012, 25:1-10




KAV icin gerekceler

MV komplikasyonlarini minimize etmek:
4 VILI

] Barotravma
L Volutravma

(] Biyotravma
O (SIRS/Sepsis/MOFS) olasiligini en aza indirmek

[ Mortalite orani = Sitokin seviyesi !

1 Oksijen toksisitesini 6nlemek




KAV stratejileri

Akcigeri ac ve acik tut (Open Lung Strategy)
U Disuk tidal hacim
O Uygun PEEP

O Diizenli rekriitman manevralari

Volatil anestezikler

Basing kontrol/hacim kontrol ventilasyon
FiO,

Normokapni/hipokapni

Spontan ventilasyon

Alternatif akciger koruyucu stratejiler




indiiksiyonda ne yapilmali?

Preoksijenasyon
* Fi0, < %100

Preindlksiyon CPAP

O min 4 min 7 min

Oturur pozisyon 80% O,

indiksiyon sonrasi RM

Atelectasis cm?

O min 4 min 7 min

O min

Hedenstierna G. Acta Anaesthesiol Scand. 2012;56:675-685
Edmark et al. Acta Anaesthesiol Scand 2011,;55:75-81
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Ekstlibasyon sonrasi CPAP

MC-RCT
1.

Pnomoni

209 Olgu

Kont. grubu: O,
2. Cal.grubu: 7.5 cm H,0 CPAP

Reentlibasyon

Y.Bakimda kalis l

" Squadrone et al. JAMA 2005; 293:589-595

Figure 2. Kaplan-Meier Estimates of Infubation Rate

Intubaation, 0
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Estimates of intubation rates are according fo whether or nat patients received oxygen alone (control) or oxy-
gen plus confinuous positive ainway pressure (CPAP). The cumulafive probability of remaining without intu-
betion ws higher in patients treated wh CPAP (P=.005; log-rank fest)




Tidal Hacim

O Vt < 8 ml/kg (ideal viicut agirhgi)

O Yuksek Vt (>10 ml/kg)

 Ventilasyon perflizyon uyumsuzlugunu artirir
O Kardiyak debiyi disarir

 Alveoler oksijen basinci ile alveoler ventilasyon arasinda dogrusal
bir iliski yok

d Es zamanh dislik hava yolu basinci

Pplat <25 cm H,O




Tidal Hacim

J Normal AC:

I VT = | postop sol.komp.

Chest 2011,;139:530-7
J Cardiothor and Vasc Anesth. 2010; 24:681-90
Anesthesiol. 2006; 105:14-8

J Cardiothor Vasc Anesth. 2000;14:514-8

 Transplant aday1 donér AC :

VT = 1 viabilite

JAMA 2010,304:2620




Publication

Authors Year M Types of Surgery Ventilation strategy Effects of low "/ /s High /;
Two Lung Ventilaticn
. Visceral, orthopedic and Smikg ZEEP vs Smikg 10 emH,0 PEEP | .. . .
Wrigge et al. [72] 2000 a5 Vascular vs 15 mi/kg 10 PEEP Similar plazma cytokine levels
. 6 mikg 10 cmH, O PEEP vs. 12-15 ml/ Similar time course of cytokines in tracheal
Wrigge et al. [73] 200 a0 Visceral kg ZEEP aspirate and plasma
¥ Thrombin anfi-thrombin complex
Choi et al_ [74] 2006 40 Wisceral & mbkg crnH, O PEEP vs. 12 mifkg ZEEP | AActivated Protein C in BALF
¥ Thrombomoduline in BALF
Similar levels of TNF-g, IL-1, MIP-1 in BALF
. 6 mifkg 10 emH,O PEEP wvs. 12 mitkg 1L-8 in BALF
Wolthuis et al. [75] (2008 40 Visceral ZEEP Myel idase and elastase om BALF
Similar levels of IL-6 and IL-8 in plasma
Reis-Miranda et . 4-6 mlfkg 10 cmH, O PEEP+RM vs. 6-8 .
al. [76] 2005 62 Cardiac mifkg 3 cmH,O F’I%EF' ¥IL-8, IL-10 in plasma
_ & mitkg 10 cmH, O PEEP v=. 12 mifkg APal fFIO
Chaney etal. [77] 2005 25 |Cardiac ZEEP wStatic lung compliance
Zupancich et al. [78]|2005 40 |Post-cardiac 6 mikg 10 cmA, O PEEP vs. 10-12mIKg | ) & and IL-8 in BALF and plasma
3 cmH,0 PEEF
Koner et al. [79] 2004 a4 Cardiac L mlﬂcg 5 n:mHgCI PEEP ve. 10 rrlﬂ:g Sln'llar plasma THF-a and IL-1

Lee et al. [B0]

6 mbkg va. 12 mikg

EF’uInmaryr infection
¥ Duration of mechanical ventilation

Wrigge et al [B1] 2005 44 |Cardiac & mitkg 10 PEEP vs. 12 mi/kg ZEEP w TNF-a in BALF similar plasma cytokine levels

- A PalyFI0,, ACompliance, 1« Haw
:re'gga”*’“ THet oo 40  |Major open abdominal |6 mikg 12 PEEP vs. 10 milkg ZEEP ¥IL-8, ¢IL6 in plasma (postop)

-[83] Similar length of hospital stay

One- Lung Ventilation

. . & mitkg 10 cmH,O PEEP vs. 12-15 ml/ Similar time course of cytokines in tracheal
Wrigge et al. [B1] 2004 32 Lung resection kg ZEEP aspirate and plasma
S chilling et al. [83] |2005 22 |Lung resection 5 mitkg ZEEP vs. 10 milkg ZEEP eTNF-aandsiCAMinBALF =

IL-1, IL-6, IL-6 in plasma
Michelet et al. [B4] |2006 a2 Cesophagectony 3 mikg 5 emH, O PEEP vs. 9 mlkg ZEEP HPaDQJ'FID and Elmg water content
- AR PR TR P4l | = —ll;ll.l

Yangmetal.[85] [2011 100 |Lung resection & mikg 5 cmH,O PEEP, FI0,0.5+RM vs. | Postoperaive pulmonary dysfunction (PaO,/FI0,

10 mikg ZEEF, F10,1.0

= 300 mmHg, stelectasis)

19 e = CIed
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PEEP

Uygun PEEP

L Ac mekaniklerini dizeltir

d FRK korur

ATELEKTAZILERI AZALTIR

OKSIJENASYONU IYILESTIRIR

Asiri PEEP

 Hava yolu basincini arttirir
 Pulmoner direnci arttirir
O Kardiyak debiyi azaltir

O Barotravma olusturabilir

SANTLASMA ARTAR

OKSIJENASYON BOZULUR




En uygun PEEP

d 4-6 cm H,0

d Obez hasta 10 cm H,0

1 Kapnografi egrileri, PV egrileri ile titre edilir
 Hastaya gore belirlenmelidir

d Tepe basinci < 35 cmH,0

O Plato basinci <25 cmH,0 olmalidir

A B PIP

flow

I resistance

+ 30

| I\\ ; {,L\,"- (
600 (ml) (ml)
- 30 4.3

(1/min) ( /min)

+ 30

Pplat

compliance
tidal volume

auto-PEEP




Positive end-expiratory pressure (PEEP) during anaesthesia
for the prevention of mortality and postoperative pulmonary
complications (Review)

Imberger G, Mcllroy D, Pace NL, Wetterslev J, Brok J, Moeller AM

330 cerrahi hasta PEEP vs ZEEP
Postop 1. gun

v" Daha yliksek PaO,/FiO, I R T
Studyor Subgroup  Mean SO Total Mean SD Tofal Weight I, Fied, %% (1 P

: RS 1807 5 308 15 5% ASIR6
v' Daha az atelektazik alan DN 15 0% B OB 19 % DBHGA

Total 95% ) M W0 A20470 479
Helerageneity ChP=781, =1 (P=0005) P= 8%
Testforoverall efect Z= 510 P < 0 20001}

PEEP ZEEP Mean Differonce
Study of Subgroup  Moan SO Tolal Mean SO Total Weight IV, Fixod, 95% €1
1.2.1 Day 1 postop
Barhelsen 1979 W8 3B 18 233 8 12 TIS%  2500[3.90, 46104
Watlersiay 2001 320 % 1 304 89 19 225% 160002319, 5519
Subitotal (95% C1) » 41 000N 22881440, 41.55)
Hetercgeneity Chit= 016, of=1 P =069, F=0%
Testfor overaf effect Z= 242(P=002)

1.2.2 Day 3 pustop

Berhalsen 1679 73 3 18 268 40 22 639% G00F10.24 2024
Wetiersiey 2001 13 47 N 8T 58 9 361% 26008622 562
Subtotal (95% O1) 9 41 000% 1259 [-6.78, 31.96)
Haterogeneity Chit=1 04, af=1 P=031) P= 1%

Teat for overad effect 2= 127 (P=0.20)

50 25
Favows ZEEP Favowrs PEEP




Anesthesiology
1999 91:1221-31

B 1999 American Society of Anesthesiologists, Tnc.
Lippincott Williams & Wilkins, Inc.

Positive End-expiratory Pressure Improves
Respiratory Function in Obese but not in Normal

Subjects during Anestbesia and Paralysis

Paolo Pelosi, M.D.,* Irene Ravagnan, M.D.,t Gabrielia Giurati, M.D.,t Mauro Panigada, M.D.,1
Nicola Bottino, M.D.,T Stefano Tredici, M.D.,T Giuditta Eccher, M.D.,t Luciano Gattinoni, M.D.§

(] Obez hastalarda

v' 10 cmH,O PEEP a2 2
E EE A
v’ Respiratuar elastansi azaltir e SV . .. o N,
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v’ Oksijen degisimini iyilestirir
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Alveolar Rekrutman
(Vital Kapasite Manevrasi)

O Tek manuel ventilasyon 40 cm H,0, 15 sn 6nerilmis
o Bendixen ve ark (1963)

1. Tek manuel ventilasyon 40 cm H,0, 7-8 sn yeterlidir

2. PEEP/inspratuar basincin 8-10 solukta kademeli arttirilabilir
* 0/10, 5/15, 15/25 cm H,O

Takiben PEEP ile alveollerin agik kalmasi saglanmalidir.
Obez hasta ve laporoskopik cerrahide >10 cm H,O PEEP daha etkilidir.

Anestezi baslangicinda ve ekstibasyonda yapilan tek bir manevra yeterli degildir.
30 dakikada bir tekrarlanmalidir.

U 00 OO0

Kontraendikasyonlar
Hemodinamik instabilite (hipovolemi) Pndmotoraks
Yiuzeyel anestezi Bronkoplevral fistil
Bronkospastik havayolu Artmis intrakranial basing

Licker ve ark. J Pulmonar Respiration Med 2012;52-002




Alveolar Rekrutman
(Vital Kapasite Manevrasi)

1 TAV'da bagimli akcigerde rekriitman manevrasi,
oksijenizasyonu iyilestirir.

Cinnella G, Grasso S, Natale C, Sollitto F, Cacciapaglia M, et al. (2008) Physiological effects of a lung-
recruiting strategy applied during one-lung ventilation. Acta Anaesthesiol Scand 52: 766-775.

British Journal of Anaesthesia 104 (5): 643-7 (2010)
doi:10.1093/bja/aeq080 Advance Access publication March 30, 2010

RESPIRATION AND THE AIRWAY

Lung recruitment and positive airway pressure before extubation
does not improve oxygenation in the post-anaesthesia
care unit: a randomized clinical trial

A. B.Lumbl, S. J. Greenhill! 2, M. P. Simpson'* and J. Stewart!




Alveolar Rekrutman

Sorunlar ve onlemler

Kardiyak debi duser

Barotravma riski

Proinflamatuar sitokinler

Anestezi baslangicinda uygulanmalidir
Selektif /gerekli olan tarafa uygulanmalidir
Onyuk arttirilmalidir.

Inotrop destek saglanabilir




VCV ve PCV

VCV

O Azalmis respiratuar kompliyans
1 Artmis havayolu rezistansi

 Aktif ekshalasyon

3

Hava yolu basinci artar
VILI riskini arttinir

PCV

O Max hava yolu !asmcml sinirlar

 Degisken tidal volim

d Degisken dakika ventilasyonu

3

Hipoventilasyon riski




VCV ve PCV

 PCV, akut akciger hasari bulunan hastalarda akciger
gerimindeki varyasyonlari minimalize eder

Tugrul M, Camci E, Karadeniz H, Sentiirk M, Pembeci K, et al. (1997) Comparison of volume
controlled with pressure controlled ventilation during one-lung anaesthesia. Br J Anaesth 79:
306-310.

1 PCV toraks cerrahisinde intrapulmoner santi azaltmaktadir
(peak ve plato basinclari azaltir)

Sentiirk NM, Dilek A, Camci E, Sentiirk E, Orhan M, et al. (2005) Effects of positive end-expiratory
pressure on ventilatory and oxygenation parameters during pressure-controlled one-lung ventilation.
J Cardiothorac Vasc Anesth 19: 71-75.




British Journal of Anaesthesia 105 (3): 377-81 (2010) B A
Advance Access publication 16 June 2010 - doi:10.1093/bja/aeq130

RESPIRATION AND THE AIRWAY

Pressure-controlled ventilation and intrabronchial pressure
during one-lung ventilation'

H. Rozé*, M. Lafarguel, H. Batoz !, M. Q. Picat?, P. Perez?, A. Quattara?! and G. Janvier!

1 Department of Anaesthesiology and Critical Care 2 and 2 Clinical Epidemiology Unit, Centre Hospitalier Universitaire (CHU) Bordeaux,
Groupe Sud, Pessac, Bordeaux, France

* Corresponding author: Service d’Anesthésie-Réanimation 2, Hopital du Haut-Lévéque, CHU de Bordeaux, Avenue Magellan, 33604 Pessac,
France. E-mail: hadrien.roze@chu-bordeaux.fr

Sagliklh akcigerde
PCV’nin VCV'ye

ustunltgu gosterilememistir




DUAL MODLAR

PRVC, AUTO-FLOW, PAV,VAPS




Volatil anestezikler

[ Bronkodilatasyon yaparlar

1 Hipoksik pulmoner vazaokonstriiksiyonu inhibe edebilirler.
* Oksijenasyonda belirgin fark saptanmamistir.

 Antienflamatuar etkileri vardir

J RKC’da iv ajanlarla karsilastirildiklarinda inflamasyonun ve
solunumsal komplikasyonlarin daha az oldugu gosterilmistir.

Pruszkowskio ve ark. Br J Anaesth 98:539-544
Reutershan J v ark. Anesthesiology 104:511-517
Voigstberger S ve ark. Anesthesiology 111:1238-1248
De Conno ve ark. Anesthesiology 110:1316-1326
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meraase (pg/ml)

British Journal of Angesthesia 99 () 368-75 (2007)
dot10.1093/bjalaem|84  Advance Access publication on July 9, 2007

Effects of propofol and desflurane anaesthesia on the alveolar
inflammatory response to one-lung ventilation’

T. Schilling'*, A. Kozian', M. Kretzschmar', C. Huth, T. Welte®, F. Biihling*,
(. Hedenstierna® and T. Hachenberg

increate (pg/mi)

Anesthesiology 2009; 110:1316-26 Copytight © 2009, the Ameticah Society of Anesthesiologists, Inc. Lippincott Williams & Wilkins, Inc.

Anesthetic-induced Improvement of the Inflammatory
Response to One-lung Ventilation

Elisena De Conno, M.D.,* Marc P. Steurer, M.D.,* Moritz Wittlinger, M.D.,T Marco P. Zalunardo, M.D..3
Walter Weder, M.D.,§ Didier Schnelter, M.D.,| Ralph C. Schimmer, M.D.,# Richard Klaghofer, Ph.D.,"™
Thomas A. Neff, M.D.," Edith R. Schmid, M.D., 1 Donat R. Spahn, M.D.,$% Birgit Roth Z'graggen, Ph.D.,§§
Martin Umer, M.D., Beatrice Beck-Schimmer, M.D.||

increase (pg/ml)

incease (pg'mi)

Sevoflurane




FiO,

Absorbsiyon atelektazisi

d
4
a

Edmark L ve arl. Anesthesiology 98:28-33
Rothen U ve ark. Anesthesiology 82: 832-842

Hiperoksik ventilasyon (>0.8) uygulanma amaci
o Induksiyon ve acil durumlarda hipoksiyi dnlemek

o Doku parsiyel oksijen basincini arttirarak cerrahi alan enfeksiyonlarini
onlemek.

Anestezi induksiyonu sonrasi

o % 100 O, == Atelektazi alanlari = %5-10

o0 <% 60 O, == Atelektazi alanlari = ¢ok daha az
Preoksijenasyon, SpO, < % 90 i¢in gegen slre

o %100 0, - 7 dakika

o %60 O, - 3,5 dakika (yeterlidir)

%100 preoksijenasyon zor havayolu icin ayrilmalidir.
Induksiyon sonrasi erken RM yapilmalidir.

Idame stiresince mimkiin olan en dastik FiO, kullanilmalidir.




Normokapni/Hiperkapni

O Anestezistler hiperventile etme egilimindedir.
U 3421 hastalik kohort
o Ortalama etCO, = 31.50 mm Hg
U Daha yiiksek etCO,
o Hastanede yatis suresi kisalmistir
o Doku oksijenasyonu iyilesir
o Oksijen tiketimini arttirabilir
O Hipokapniden kaginilmalidir
o Serebral vazokonstruksiyon
Q  Permisiv hiperkapni

o ALI/ARDS, status astmatikus, yenidogan solunum yetmezliginde faydalari kanitlanmistir.

O Ventilasyon ayari igin giincel 6neri

o Sa0, > %96 hedefle

o etCO, =36—-41 mmHg

o Vt=4-8ml/kg, Tepe basing:<30-35cm H,0
Wax ve ark. Eur J Anaesthesiol. 27:819-823
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“IMPROVE” Calismasi

Table 3. Results of Unadjustod and Adjusted Outcome Analyses.®

- KAV Relats sk or

Nonprotective Lung-Protoctive Between-Group
Ventilation Ventilation Difference

—_ Variable (N =200) (N =200) {95% C1) P valuey
TV - 6-8 m L/ kg P:tr:afy composite outcome — no. (%) >

Within 7 days§ 55 (27.5) 21 (10.5) 0.38 (0.23-0.61)

P E E P — 6_8 C m H O Within 30 days 25 (12.5) 0.43 (0.28-0.66)

2 Secondary outcomes — no. (%)

Pulmonary complication within 7 day=9Y

RM. 30 daklkada blr Grade 1 0r2 30 {15.0) . 0.69 (0.42-1.13)
Grade =3 42 (21.0) ? 0.24 (0.12-0.46)

Atelectasis within 7 days| 34 (17.0) 038 (0.21-0.70)

Pneumonia within 7 days 16 (8.0) A 0.19 (0.05-0.63)

Acute lung injury or ARDS within 7 days 6 (3.0) . 0.17 (0.02-1.37)

. . Need for ventilation within 7 days

- Klasik Ventilasyon 0 029006136

Noninvasive . 0.31 (0.15-0.64)

Extrapulmonary complication within 7 days

TV = 10— 12 m L/kg SIRS 100 (50,0) 26 (23.0) 0.86 (0.70-1.06)

Sepsis 29 (14.5) 13 (6.5) 0.45 (0.24-0.54)
0.89 (0.35-2.26)

_ Severe sepsis or septic shock 9(4.5) 4 (4.0)
P E E P - O C m H 20 Death within 30 days 7 (3.5) 6 (3.0) 0.86 {0.29-2.51)

Duration of stay In hospital and ICU — days

R M o ¢ Hospital
. Median ~2.25 (-40410-047)

Interquartile range
icu
Median ~1.48 (-6.87 10 3.91)

Interquartile range

<0.001
<0.001

Adjusted
Relative Risk or
Batween-Group

Difference

(95% Ch)i

0.40 (0.24-0.63)
0.45 (0.28-0.73)

0.67 (0.39-1.16)
0.23 (0.11-0.49)
0.37 (0.19-0.73)
0.19 (0.05-0.66)
0.21 (0.02-1.71)

0.40 (0.08-197)
0.29 (0.13-0.65)

0,87 (0.65-1.17)
0.48 (0.25-0.93)
1.48 (0.51-4.32)
1.13 (0.36-3.61)

~245 (-4.17 10-0.72)

-1.21 (-4.98 to 7.40)

Futier et al. NEJM 2013;369:428-437




Postoperative Pulmonary Function

Paolo Severgnini,
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KAV / KLASIK
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Randomize kontrollii calismalar

Kardiyak Cerrahi
7 RKC

Abdominal cerrahi
8 RKC

~ Coppola et alg Critical Care 2014, 18:210




ABDOMINAL CERRAHI KONTROL SONUCLAR

(RANDOMIZE KONTROLLU GCALISMALAR)

hasta vt peep Vt  pEEp  RM

alisma
Galis sayis  (mi/ke) (mi/ke)

. 6 0 Enflamatuar belirteclerde
Wrigge ¥ 6 10 15 degisiklik yok
Enflamatuar belirteclerde

ll=cs e degisiklik yok

Eptelyal hasar belirtecleri

Determan 40 10
benzer

Solunum mekanikleri ve
Weingarten oksijenasyon daha iyi,
biyomarkirlarda degisiklik yok

Postop. dinamik spirometride

Treschan fark yok

Pulmoner enf. skoru: disuik

SSUEIEIAL Yatis suresi : distk

Pulmon.ve diger komp: disik

Fuiter Yatis suresi:dusuk

PROVHILO Devam ediyor




TORASIK CERRAHI

(RANDOMIZE KONTROLLU CALISMALAR)

hasta

Galisma saylsl

Schilling 32

Michelet 2006 52

) 2009
Licker (Kohort) 1091

Yang 2011 100

KONTROL SONUCLAR

Vt

PEEP RM
(ml/kg)

10 Duslik TNF-a ve sICAM-1

Enflamasyon belirteclerinde
azalma
Oksijenasyon daha iyi
Postop MV siiresi daha dusik

ALl riski daha dusuk
Atelektazi insidansi daha
distk
Hatsanede kalis stiresi daha
kisa

Oksijenasyon daha iyi

10 Postop pulm komp: daha az

O Torasik cerrahi ile yapilan calismalarda alisila gelmis intraoperatif ventilasyon seklinin
akciger hasarina yol acacagi gosterilmektedir.

O Tek akciger ventilasyonunda akciger koruyucu ventilasyon yapilmasi gerekliligi

konusunda kanitlar artmaktadir.




KALP CERRAHISI KONTROL SONUCLAR

(RANDOMIZE KONTROLLU CALISMALAR)

hasta vt RM Vit
EE EE
WL sayisi  (mfe) CEC ) mkg T ooP RM

Postop akciger mekanikleri

2000 25 6 H 12 daha ivi

Enflmasyon belirtecleri
benzer
Hastanede kalis stiresi benzer

Proinflamatuar sitokinler
daha dusuk

Sist. inflamatuar belirtecler
2005 daha dustk
2 calisma Postop. hipoksemi daha az
Postop FRC daha iyi

Zupancich

Sist. inflamasyon belirtecleri
benzer
Pulm inflamasyon belirtecleri
daha dustk (BAL TNF-a)

Ekstlibasyon zamani benzer
6-8 saat sonra ekstlibasyon
daha iyi
Reentubasyon daha az

Sundar 2011 149




Cerrahi ve KAV

1 Abdominal cerrahi:
o Klinik parametreler

1 Gogiis ve kardiyak cer.
o Inflamasyon belirtecleri

o Klinik géstergeler

ANLAMLI SEKILDE DAHA iYi

3 Cok merkezli PROVHILO calismasinin sonuclari bekleniyor.
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STUDY PROTOCOL Open Acce:

Rationale and study design of PROVHILO - a
worldwide multicenter randomized controlled
trial on protective ventilation during general
anesthesia for open abdominal surgery

Sabrine NT Hemmes'", Paolo Severgnini?, Samir Jaber?, Jaume Canet?, Hermann Wrigge®, Michael Hiesmayr®,
Edda M Tschernko®, Markus W Hollmann', Jan M Binnekade', Géran Hedenstierna’, Christian Putensen”®,

- B 10 |
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MC-RCT

J Abd.nonlap. cerrahi

d KAV (PEEPPT+RM) / Postop Pulm.Expulm. komp. iliskisi
O Biyotravma :daha 6zglil biomarkerlar monitdrizasyonu

J Devam etmekte




Guncel uygulamalar

Cok merkezli, gbozlemsel, 2.900 hasta
% 18 Vt >10 ml/kg ile ventile ediliyor
% 81 PEEP kullanilmiyor

Rekritman manevrasi % 7

1 Cok merkezli, 5 yillik gbzlemsel, 45.575 hasta
Dusuk Vt ve PEEP kullanimi artiyor ancak
Halen %16-18, Vt > 10 ml/kg, PEEP=0

Hess DR ve ark, J Crit Care 2013, 28:533-533
Fernande-Bustamante A, ve ark. BMC Anesthesiol 2011, 11:22




Guncel Uygulamalar

Anaesthesia 2012, 67, 999-1008 doi:10.1111/j.1365-2044.2012.07218.x

Original Article

A multicentre observational study of intra-operative ventilatory
management during general anaesthesia: tidal volumes and
relation to body weight

S. Jaber,' Y. Coisel,> G. Chanques,” E. Futier,* J.-M. Constantin,” P. Michelet, M. Beaussier,”
].-Y. Lefrant,® B. Allaouchiche,” X. Capdevilalo and E. Marret''

Fransa, 2006, 6 ay, 49 Hastane

Genel anestezi, mekanik ventilasyon 2937 hasta
PEEP <5 cm H,0 (%91 hasta) RM: nadir

VC: %80

Kadinlar ve obezlerde hala ylksek TV




Uygulama Onerileri-1

 Preoksijenasyon
o FiO, > %80 yalnizca zor havayolunda kullan

o Entlibasyon 6ncesi manuel ventilasyonla PEEP olustur.
o Morbid obezlerde CPAP kullan

(1 Entiibasyon sonrasi ve idame
o RM yap (P...,=40 mm Hg, 8-10 s)
o V; =6-8 ml/kg (ideal viicut agirhg)
o Plato basinci <20 cm H,0, (TAV < 30 cm H,0)
o PEEP uygula, ampirik, titre et, PV egrilerini ve kapnografi kullan
o Sa0, > %96 olacak sekilde, FiO, < %60,
o Volatil anestezikleri tercih et

insp




Uygulama Onerileri-2

[ Basing ya da hacim kontrollii (Dual) kullanilabilir.
 Ekstiibasyon oncesi hafif RM uygula (ylizeyel anestezi)
U Hiperoksijenasyon yapma (FiO,< %70 yeterlidir)

J Postoperatif
o Solunum egzersizleri

o Erken mobilizasyon
o Gerekirse NIV

J Hedefe yonelik sivi tedavisi
o Minimal invaziv hemodinamik monitorler




Initial ventilator settings for critically ill patients

Oguz Kilickaya™* and Ognjen Gajic Kilickaya and Gajic Critical Care 2013, 17:123

STEP 1
Initiate lung protective ventilation

Confirm
endotracheal tube position Auscultate lungs, monitor ECO,, chest X-ray

Set tidal volume 6-8 mL/kg PBW
@ Adult men ~450 mL, adult women ~350 mL

Keep plateau pressure <25-30 cm H,0

.UMMMMWN
volume to 4

ommmmduwu(m abdominal
distension...) may accept higher plateau pressure
(~35 cm H,0)

Ensure Set respiratory rate 20-35 breaths per minute
adequate ventilation .mmmww&rnmbe
needed in patients with auto-PEEP

Set PEEP 25 cm H,0
@ Usually preceded by recrultment maneuver;
Prevent (i.e. 10-15 seconds inflation to a peak airway
derecruitment/atelectasis pressure ~40 cm H,0)
@ Consider higher (10-15 cm H,0) in patients with
stiff chest wall (obesity, abdominal distension...)

Titrate FiO,
to prevent hyperoxia Target SpO, 88-95%, PO, ~60 mmHg




Initial ventilator settings for critically ill patients

Oguz Kilickaya"** and Ognjen Gajic’ Kilickaya and Gajic Critical Care 2013, 17:123

Assess for ventllator asynchrony

Continue lung protective ventilation

Amlfﬂtepaﬂenthuoﬂsat—rlskofARDs

~_ —

@ Continue lung protective ventilation Consider alternative ventilator mode,

@ Consider short-term neuromuscular blockade may tolerate higher tidal volume

@ Consider higher PEEP (10-15 cm H,0) to (up to 10 mL/kg PBW)
minimize tidal stretch and atelectotrauma




Alternatif KAV Stratejileri

J Ekstrakorporeal membran oksijenasyonu
o ECMO

1 Pompasiz ekstrakorporeal akciger destegi
o Novalung®

(J Hastane Oncesi statin + aspirin kullanimi
O ACE inhibitorleri
O inhale B, agonist uygulamasi

J Hedefe yonelik sivi yonetimi, kardiyak debi monitorizasyonu




Sonug

Periooperatif siirecte MV guvenli bir uygulama olmasina karsin
AC hasarina yol agma potansiyeli tasimaktadir

KAV oOzellikle major abdominal, torasik ve kardiyak cerrahilerde yararli
olabilecegine dair gucli kanitlar mevcuttur

- Uzamis GA

- Pulmoner patoloji varhgi
- Yuksek riskli hasta

- Yuksek riskli cerrahi

KAV uygulanmal

AC icin avantajlariile KVS icin olusturabilecegi riskler
olgu bazinda degerlendirilmelidir.




TV: 6-8 ml/kg
@ CPAP/RM(40-50 cm H,0 )
= PEEP  (5-10 cm H,0)
Pplat < 20(30) cm H,0

FIO2 <% 60 (%80) Sa02 > % 96
Volatil anestetik

Asiste MV (PCV>VCV)

Minimal NMB

KVS /Pulm. etkilesimleri

OLGU BAZINDA KAV




Koruyucu Akciger Ventilasyonu (KAV)




