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Ventilasyon: Protektif Yaklasim
Gercekten Koruyor mu?

Dr. F. Nur Kaya
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Mekanik ventilasyonun etkileri
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«  First hit: CAV
* Second hit: TAV, cerrahi manipulasyon
« Third hit: Alveolar recruitment, reekpansiyon-reperfiizyon hasari

Kozian A, et al, ] Cardiothorac Vasc Anesth 2010; 24:617-623
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Protective versus Conventional Ventilation for Surgery

A Systematic Review and Individual Patient Data Meta-analysis
PROVE Network Investigators
Anesthesiology 2015; 123:6678
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protective ventilation (low VT with or without high levels of PEEP) vs
conventional ventilation (high VT with low PEEP)

Tv ve PPK arasinda doz-yanit iliskisi var, PEEP ?
JTvyararl !
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Intraoperative Protective Mechanical Ventilation for
Prevention of Postoperative Pulmonary Complications

A Comprehensive Review of the Role of Tidal Volume, Positive
End-expiratory Pressure, and Lung Recruitment Maneuvers

Ancsthesiology 2015; 12692713
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RKC- Abdominal/spinal cerrahi

Protektif
Non-protektif D 15 invulo

Severgninietar'"

o
@

. 12 Go ., o
m.(,}’ wmvs

2
wmu«s G-e“'

Prowno™® 6
Low V g, -
Low PEEP ) 3
. E e & e
Atelektazi ] w
Overinflation, &)
High V¢ « v, PEEP, RM koruyucu olabilir ’
Low PEEP . -
* Ancak en 6nemli bilesen; RKC Sekonder sonug
Atelektazi,
Overinflation ¢TV Futier et al. Major pulmoner ve Atelektazi, pnémoni, MV, sepsis,
'Acilma/kapanma ™ ekstrapulmoner komp. J, hastanede kalma siiresi v
Severgnini et al. ~ PFTlerinde diizelme -Modifiye Kiinik infeksiyon skoru, PA akc. anomali,
Low V -Postop. Pa0, T 5 &
High PEEP -Hastanede kalma siiresi @ &
Atelektazi\, PROVE Network  Pulmoner komp. @ -Hipotansiyon PR
Overinflation ey} s @
ima/kapanm -Mortalite, hastanede kalma siresi @
minimal s
B Overinflation  [] Normally aerated [l Atelectasis Geetal. Pulmoner komp. Intraop. Pa0,/Fi0, S
Association between driving pressure and development of S . .
5 N . Individualised perioperative open-lung approach versus
postoperative pulmonary complications in patients . PP .
3 . L ) standard protective ventilation in abdominal surgery
undergoing mechanical ventilation for general anaesthesia: . k . .
RPN N (iPROVE): a randomised controlled trial
a meta-analysis of individual patient data
17 RKC [y Te— « Temel uygulama: TV +PEEP
* Calisma dncesi literatiir . * Gruplar: Tv -8 mL/kg benzer (RKG)
- /" DP ARDS'de kétli «outcome» gostergesi...saglikli akcigerde (intraop.)? . L,i - OLA-iCPAP
¢ Amag¢ - - OLA-CPAP
. . R - STD-CPAP
PPK (postoperatif akciger hasari, pulmoner enfeksiyon veya barotravma) UZEriNE 2 -sTD-0, PEEP 5 cmH,0
DP, Tv ve PEEP’in etkisi S w
*  Fark o ) . ) "m‘;:t#::: H Vent. 1. sa
- DP ve PPK iligkisini gosteren ilk degerlendirme e - OLA-CPAP Cerrahi bitiminde
* Literatiire katki - _ OLA-CPAP DP |
- DP, intraop. MV'nin etkilerini degerlendirmede anahtar degisken “ PEEP, Pplat, Pa0,/Fi0, T
- LTV kullaniimali . o
- Pplat ve PEEP (+oto-PEEP) siirekli degerlendirilmeli TT 3 I :
p ( ) g R Sistemik/pulmoner
- PEEP-> T DP ise PPK

www thelancet com/respiratory Vol 4 April 2016

komplikasyon benzer

www thelancet.comyrespiratory Vol 6 March 2018
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RKC-Torasik cerrahi
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Maslow et al. Atelektazi 1, hastanede PaCO, ve alveolar 6li mesafe 1, Cdyn,
kalma siresi benzer

Contents lists available at ScienceDirect
Journal of Cardiothoracic and Vascular Anesthesia

journal homepage: www.jcvaonline.com

Original Article
The Effects of an Open-Lung Approach During
One-Lung Ventilation on Postoperative Pulmonary
Complications and Driving Pressure: A Descriptive,
Multicenter National Study

Belda. MD. PhD*,

iPROVE Network investigators. Jav
cio Garutti, MD, PhD*

Carlos Ferrando, MD, PhD*T!,

Intraoperative Ventikatory Variables During One-Lung Venilation

PreRM Post-RM Variation Pre-RM v Post-RM p Value (95% CD
PEEP (cnH,0) 641 842 25425 0001 232272)
Dynamic compliance (mL/cmH;0) 30+ 10 Bt1s 134 + 94 <0001 (127-141)
Plateau pressure (ciH;0) 20 +4 0 +4 —101 £ 414 <0001 (057-146)
Driving pressure (cmH,0) 1444 143 -356 + 35 <0001 (=318 t0 ~393)

Shen et al. PPK\,mortalite benzer  PaO, /FiO, ve PaCO, 4, inflamatuar mediatorler . Lo »
Ilk 7 glin iginde PPK orani %11 (diger ¢alismalarda %18-32)
https://doi.org/10.1053/j.jvca.2018.03.028

The Society for Translational Medicine: clinical practice guidelines
for mechanical ventilation management for patients undergoing
lobectomy F Thorac Dis 2017:9(9)3246-3254

* Hiperkapni- CO, 50-70 mmHg (ias lla, diizey B)

* PV-Tv 6-8 mL/kg + PEEP 5 cmH,0 (klas lla, diizey B)
* ARM (klas Iib, diizey C)

* Mod- PKV ve PKV-VG>VKV (kias lia, diizey B)

* Pre-postop. NIV (kias lia, diizey A)

* I/E orani- 1/1 veya > (klas lia, diizey B)

. slz Fi02 (rasyonel ancak ref. @)

Calismalar ne diyor ?

* Non-fizyolojik ventilasyon (1 Tv) ile saghkh
akcigerde ALI gelisir

* Koruyucu ventilasyon hasarlanmamis
akcigerde subklinik VILI'ye (gen ekspresyonu

ve inflamasyon) neden olabilir
Crit Care 2009; 13: R1
Crit Care 2009; 13: 403

* Optimal koruyucu ventilasyon netlesmemistir,
bilesenlerin esik degeri tartismalidir
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Strain/Stres

* Akc.de volimetrik kisitlayicl...inspiratuar kapasite
* Stres...deforme eden giigler

* Strain...stres yaniti (deformasyon)

¢ Dinamik strain (DS)...Tv

 Statik strain (SS)...PEEP

« Stres failure...stres> inspiratuar kapasite...pnémotoraks vs

Histerezis/Enerji yluki
T e | PV €S //stres-strain iliskisi
_//I;Ql;// * Histerizis ne kadar genis ise,
- - Ptransp T
- Doku diizeyinde hasarlayici
enerji yuka

ELV-10-1..

ILV-10..

EELVeep

4 10 40
Airway pressure (cmH,0)

Machine Work Components of the Passive Inflation Cycle

* Global enerji yiikii...statik komponent
(potansiyel enerji) + dinamik komponent
(kinetik enerji)

Volume

Inspiratory Energy & Power Py = Flow xR+ V, /2C + PEEP,,,

Energy =V x Ptot =V x [ flow R + J flow dt /2C+ PEEPtot]
Power = VE x Ptot = VE x [ flow R + | flow dt /2C+ PEEPtot]

Peer, e,
Pressure

Protti A. Oncesi

VILI- Pplato, PEEP, DP, Ptransp

: Odaklanilan;
statik stres ve statik strain

«Sadece statik degiskenler lGzerinden diizenleme
yapmak glivenli ventilasyon uygulamaya yetmez»

Protti A, Maraffi T, Milesi M, et al. Crit Care Med 2016; 44:e838-e845

Lung Stress and Strain During Mechanical
Ventilation: Any Difference Between Statics
and Dynamics?* (Crit Care Med 2013; 41:1046-1055)

B M b Tv\\;e PEEP’\e‘bagll gaz volimii
Dinamik ve statik strain

Strain
swnjon Bun

Calisma protokold) « /Strainin hasar etkisi
Vo0l Vot Veows e statik ve dinamik
1hmh kombinasyonlar komponentlerine bagh
* Mortalite * UDSve 1SS hasari

* Akciger mekanikleri ve
oksijenasyonda bozulma

* Histolojik injury skor

* iL-6 (BAL)

onlemede yararli
(sivi ekstravazasyonu)
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Diger calismalardan farki

VILI mekanizmalari:

— Global strain (Statik strain-SS+dinamik strain-DS)
Hava yolu basinglari, voliimler, akim, hiz (SS)

— Global Enerji yuki
¢ Soluk parametrelerin etkisinin analizi...Akc.'i etkileyen stres
* Akc.e eklenen stresin 6lgtimu...strain
* DS, SS’den daha zararh
« Tv’den daha 6nemlisi bu voliimle ventile olan akc. boyutu
(non-homojen akc ve atelektazi de risk 1)
* Hasar->yiksek inflasyon kadar uygulama sekli de nemli

Kazanimlar

* I Tv ve Pplat, beraberinde DS ve enerji
yuki azalmadikga koruyucu degil

VILI'de asil faktér DS

— { Tv'de->PEEP koruyucu

— MMns. kapasite >PEEP zararh

* Phavayolu, akc. ve g6gis duvari elastansina bagh olarak
¢ok farkl Ptransp ile sonuglanabilir

* DP, gogus duvari elastansi, akc. boyutu/homojenitesi ve
gaz akim hizi ile birlikte distintlmeli

Nasil yararlanirim?

¢ Ekspiriyum zamani uzatiimali
* Ventilator ayarlarinda dinamik degiskenler de goz
onilinde bulundurulmal
— Pik akim
— inspiriyum siiresi
— Solunum sayisi
— Akim dalga formu
— Dakika ventilasyon ayarlari
* M Ptransp’de dinamik degiskenleri de gozden gegir
* Hiperkapni —>statik/dinamik stres\,

Role of Strain Rate in the Pathogenesis of

Ventilator-Induced Lung Edema Dor: 10.10971cCa0000000000001718
Crit Care Med 2016; XX:00-00

Variable of Interest Low Strain Rate High Strain Rate P

n 15 15

Strain 2.1+09 (06-35) 2.1+09 (08-35) 0864

Strain rate (s~') 1.8+08 (05-29) 46£15(2.1-6.4) <0001*

Inspiratory flow (mL/s) 469+ 156 (250-833) 1322:+245 (800-1600) <0001

Inspiratory time (s) 1.3+0.1 (1.0-1.3) 05+0.1 (04-0.7) <o0001*

+ Strain rate (velocity) ( Stres relaksasyonu

* Strain X .
Tv/FRK Histerezis
Strain/ins. siiresi

p=0001"

p<0.001 pe0001

P1-P2(emH0)

Respiratory system hysteresis (J)

Without witn
pulmonary edoma  pulmonary odema

Without With Without ith
pulmonary edema  pulmonary edema pulmonary edema  pulmonary edema

Stres relaksasyonu (P1-P2); gaz akiminin sifirlandigi noktadaki kaydedilen basing-plato basing
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Degisen kavramlar

/M Strain rate
— Histerizis, Stres relaksasyonu
— Non-homojen gaz dagilimi (pandelluft)

— «Shear» stres 1 = inf.,, ESM deformasyonu ‘ .
Non- Solunum
homojenite sayisi

v

/ Strain rate, akc. viskoelastik yapisini (parenkimal enerji dagilimi) bozar

lung volume

{ Histerizis ve Stres relaksasyonu; akc. hasarini 6nler

Impact of Different Ventilation Strategies on Driving
Pressure, Mechanical Power, and Biological Markers
During Open Abdominal Surgery in Rats

IMPROVE ve PROVHILO bazli MV

Gruplar

1- low VT/low PEEP/RM- (Tv 7 ml/kg, PEEP 1 cm H,0, ~P)

2- low VT/moderate PEEP/4 RM# (Tv 7 mi/kg, PEEP 3 cm H,0, 1)
3-low VT/high PEEP/1 RM+ (Tv 7 ml/kg, PEEP 6 cm H20, ~P)

4- high VT/low PEEP/RM- (Tv 14 mi/kg, PEEP 1 cm H20, 1)

Bulgular
- Grup 2 ve 3 //\, OPgs, mekanik giig (Pv) £
- Alveolar kollaps, E-cadherin/TNF-a eks.// APgs ve Pv §

Klinik ¢ikarim

* MV cihazlarina APgs ve Pv mon. eklenmeli
« Yeni akim modelleri gelistirilmeli

« Ty, L APy ve Py ile kombine edilmeli

* RM rutin olmamali (gerektiginde)

P

| { DP ve mekanik gii¢// akciger hasari |, |

(Anesth Analg 2017;XXX:00-00)

Sunumdan mesajlar

* VILI'de; Pplat, PEEP ve DP kadar tidal siklusun
dinamik 6zellikleri ve solunum sayisi da
onemlidir

* Tekrarlanan tidal inflasyonlar sonucu olusan
enerji ylikt hasar sirecinde primer rol oynar

* Koruyucu ventilasyonda; enerji yiki, mekanik
heterojenite ve hasarlayici strainin
sinirlandiriimasi akilcil hedeflerdir




