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Noninvazif Mekanik
Ventilasyon
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Kalp Cerrahisi Sonrasi Pulmoner

Komplikasyon orani %8.1

Postoperatif donemde tek basina solunum yetersizligi olan hasta
mortalitesi %11.4.

* PnOmoni

* Plevral eflizyon

* Diyafram disfonksiyonu

» KPB’a bagli akciger kollapsi

* Operasyon sirasinda AC doku travmasi

Rahmanian PB. Interact Cardiovasc Thorac Surg, 2013.
Leal-Noval SR. CCM, 2000.



Kalp Cerrahisi Sonrasinda
Respiratuvar Komplikasyonlar

NG CS. Chest 2002

Wynne R. Am J Crit Care 2004

Taggart DP. Ann Thorac Surg 1993
Christenson JT. Cardiovasc Surg 1996
Kavanagh BP. Minerva Anesthesiol 2008



Kalp Cerrahisi Sonrasi1 Uzamis

Mekanik Ventilasyon / Re-entiibasyon

PRIMER neden

Kardiyak mi?
Pulmoner mi?



Kalp cerrahisi sonrasinda

« UZAMIS MEKANIK VENTILASYON
« RE-ENTUBASYON (mortaliteyi %40 arttirir)

HASTANE/YBU KALIS SURESI UZAR
MORTALITE /MORBIDITE ARTAR

Pulmoner komplikasyonlarin 6nlenmesi ve etkin tedavisi
prognoz ac¢isindan onem tasir.

Hein OV. Crit Care Med 2006



Kalp cerrahisi sonrasinda

« HIPOKSIK
» HIPERKARBIK SOLUNUM YETERSIZLIGI

e KOAH « ATELEKTAZI
:  AC SIVISI
OBEZITE ™™ 10>
« AC ODEMI

Hein OV. Crit Care Med 2006



NONINVAZIF MEKANIK VENTILASYON
FIZYOLOJISI

* Oksijenasyon iyilesir Atelektazi#, FRC E
°Ventilasy(.)n. artar (Vt i) Kompliyans 1§

* Solunum isi azalir

* Sol ventrikul onyuku azar Transmural P ¢

Hess DR. Resp Care 2013



Santral kateter YOK Sedasyon YOK

Uriner kateter YOK



NIMV ENDIKASYONLARI:

* KOAH alevlenmeleri

* Kardiyojenik AC 6demi

 Immiinsupresyonda akut solunum yetersizligi V
* KOAH'da “weaning”

* Postop akut solunum yetersizligi korunma/onleme
 KOAH'da pnOmoni, Astim

* Noromuskuler hastaliklar
* Toraks travmasi

* Pulmoner Hipertansiyon
* “Entlibe edilmeyecek” hastanin palyasyonu




NIMV KONTRENDIKASYONLARI:

* Kardiyak/respiratuar arest

* Hemodinamik instabilite/Major aritmiler M MTHAK

» Ust havayolu obstriiksiyonu, sekresyon atamama
* Nobet

* YUz travma/deformitesi

e GIS kanama, Osofagus lezyonlari

%O

* Koma 00 .
 Akut ciddi solunum yetersizligi F&@ M T

* Ajitasyon, yetersiz kooperasyon

Landoni G. Journal of Cardiothoracic and Vascular Anesthesia, 2012: 917-22



Ekstibasyon Sonrasi Solunum Yetersizligi Tedavisinde NIV:

The efficacy of noninvasive ventilation in managing postextubation

respiratory failure: A meta-analysis 2014

_ _ o Heart & Lung
Changyang Lin, Dr, Huapeng Yu, MD °, Huizhen Fan, Dr, Zhongli Li, Dr

* Ekstiibasyon sonrasi solunum yetersizligi gelisen
hastalarda mortalite ve re-entitbasyonu degistirmez.
(Standart medikal tedaviye gore)

* Ekstlibasyon sonras1t KORUYUCU amach uygulandiginda da

re-enttibasyon ve Mortaliteyi degismez.
* Planh ekstiibasyon (SBT basarili) alt grubunda, re-

entiibasyon, mortaliteyi azaltir.



Non-invasive l:-n-..ili‘l.r pressure ventilation to treat

respiratory failure resulting from exacerbations of chronic
obstructive pu]mmmr}' disease: Cochrane H}'Hlt‘ﬂl:llif
review and nwlu—unul}'.‘sia

Josephine V' Lightowler, Jachwiga A Wedzicha, Mark W Elliot, Felix 5 F Ram
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Non-invasive positive pressure ventilation (CPAP or bilevel

NPPV) for cardiogenic pulmonary oedema (Review)

Vital FMR, Ladeira MT, Atallah AN 2013 (% Cochrane
- Library

Cochrane Database of Systematic Reviews

* Std medikal tedavi + NPPV, adult 1B
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Noninvasive Ventilation and Survival in Acute Care
Settings: A Comprehensive Systematic Review and
Metaanalysis of Randomized Controlled Trials*

Luca Cabrini, MD; Giovanni Landoni, MD; Alessandro Oriani, MD; Valentina P. Plumari, MD;
Leda Nobile, MD; Massimiliano Greco, MD; Laura Pasin, MD; Luigi Beretta, MD; Alberto Zangrillo, MD

(Crit Care Med 2015; 43:880—é88)

Treatment Prevention
Prevention of post-extubation ARF - LFU mortality ——
(OPD - LFU moriaity o Prevention of post-extubation ARF - Hospital mortality ———
COPD + Hosplal morzlity —— Prevention of postoperative ARF - LFU mortality ¢
' Prevention of postoperative ARF - Hospital mortality %
Aote Punonary Edema L2 moralty - OVERALL PREVENTION - LFU mortalty —
Acu2 Puimonary £dema - Hospita! mortaliy —_— OVERALL PREVENTION - Hospital mortality —_—
ARE - LU mortalky —
ARF - Hospial moralfy - Weaning
Post-edubeion ARF Treament - LFU mortally —_—— WEANING- LFU mortality —t—
Tmmntc“pcstcpeamem - mortaly \ WEANING - Hospital mortallty —— e
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KALP CERRAHISI SONRASINDA NIMV’ DAN
NE BEKLIYORUZ?

» Atelektazik alanlarin acilmasi

* Ventilasyon ve gaz alis-verisinin iyilesmesi
* Pnomoni riskinin azalmasi

* Re-entibasyonun onlenmesi

* Mortalitenin azalmasi

1. Walsh M. Anesthesiology 2013; 119:507-515.
2. Bijker JB. Anesthesiology 2012; 116:658—-664.
3. Sessler DI. Anesthesiology 2012; 116:1195-1203.



Noninvasive Ventilation After Cardiac and Thoracic Surgery in Adult Patients:
A Review

Giovanni Landoni, MD, Alberto Zangrillo, MD, and Luca Cabrini, MD

Journal of Cardiothoracic and Vascular Anesthesia, Vol 26, No 5 (October), 2012: pp 917-922

PROFILAKSI

Table 1. NIV in Cardiac Surgery

Design of the Study Population N Main Results
NIV as a preventive tool
Lopes’ Randomized (30 minutes of nasal CABG or valve surgery 100 NPPV improved arterial
NPPV after extubation v no oxygenation
NPPV)
Matte® Randomized (intermittent CPAP + CABG with mammary 96 Both CPAP and NPPV improved
physiotherapy v intermittent arteries the postoperative restrictive
NPPV + physiotherapy v only syndrome and halved the
physiotherapy after extubation) incidence of atelectasis. Cardiac
output was lower with NPPV
(—11%) and CPAP (—4%)
Pasquina® Randomized (intermittent CPAP v Cardiac surgery 150  NPPV improved atelectasis, but not
intermittent NPPV after oxygenation, length of ICU stay,
extubation) or pulmonary function tests
Celebi'® Randomized (intermittent NPPV CABG 100 NIV improved oxygenation and
after extubation by facemask early postoperative lung
alone v NPPV + intraoperative function tests, whereas the RM
RM v RM alone v control group) added little benefit. No
difference in length of
hospitalization and in ICU stay
Zarbock™ Randomized (intermittent nasal CABG or valve surgery 500 ICU readmission and pulmonary

CPAP after extubation for at
least 6 h v very brief nasal
CPAP, 10 min every 4 h)

complications were lower in
the study group, without
differences in cardiac
complications, length of ICU
stay, and hospitalization




Noninvasive Ventilation After Cardiac and Thoracic Surgery in Adult Patients:
A Review

Giovanni Landoni, MD, Alberto Zangrillo, MD, and Luca Cabrini, MD
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Table 1. NIV in Cardiac Surgery

First Author Design of the Study Population N Main Results

PROFiLAKSi andomized (30 minutes of nasal CABG or valve surgery 100 NPPV improved arterial

NPPV after extubation v no oxygenation
NPPV)

after extubation by facemask early postoperative lung
alone v NPPV + intraoperative function tests, whereas the RM
RM v RM alone v control group) added little benefit. No

difference in length of

Zarbock™ Randomized (intermittent nasal CABG or valve surgery 500 ICU readmission and pulmonary
CPAP after extubation for at complications were lower in
least 6 h v very brief nasal the study group, without
CPAP, 10 min every 4 h) differences in cardiac

complications, length of ICU
stay, and hospitalization




Noninvasive Ventilation After Cardiac and Thoracic Surgery in Adult Patients:
A Review

Giovanni Landoni, MD, Alberto Zangrillo, MD, and Luca Cabrini, MD
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Table 1. NIV in Cardiac Surgery

First Author Design of the Study

Population N Main Results
PRO FILAKSI Randomized (30 minutes of nasal CABG or valve surgery 100 NPPV improved arterial
NPPV after extubation v no oxygenation
NPP\)
Matte® Randomized (intermittent CPAP + CABG with mammary 96 Both CPAP and NPPV improved

physiotherapy v intermittent
NPPV + physiotherapy v only
physiotherapy after extubation)

arteries

the postoperative restrictive
syndrome and halved the
incidence of atelectasis. Cardiac
output was lower with NPPV
(—11%) and CPAP (—4%)

complications, length of ICU
stay, and hospitalization
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Table 1. NIV in Cardiac Surgery

Design of the Study Population

N Main Results

Randomized (30 minutes of nasal
NPPV after extubation v no
NPPV)

intermittent NPPV after
extubation)
Randomized (intermittent NPPV CABG
after extubation by facemask
alone v NPPV + intraoperative
RM v RM alone v control group)

Celebi'™®

Zarbock Randomized (intermittent nasal

CPAP after extubation for at
least 6 h v very brief nasal
CPAP, 10 min every 4 h)

CABG or valve surgery

CABG or valve surgery

100 NPPV improved arterial
oxygenation

V q

p €d atelectasis, Dl

oxygenation, length of ICU stay,
or pulmonary function tests

100 NIV improved oxygenation and
early postoperative lung
function tests, whereas the RM
added little benefit. No
difference in length of
hospitalization and in ICU stay

500 ICU readmission and pulmonary
complications were lower in
the study group, without
differences in cardiac
complications, length of ICU
stay, and hospitalization
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PROFILAKSI

Table 1. NIV in Cardiac Surgery

Design of the Study Population N Main Results
Lopes’ Randomized (30 minutes of nasal CABG or valve surgery 100 NPPV improved arterial
NPPV after extubation v no oxygenation
NPPV)
Matte® Randomized (intermittent CPAP + CABG with mammary 96 Both CPAP and NPPV improved
physiotherapy v intermittent arteries the postoperative restrictive
NPPV + physiotherapy v only syndrome and halved the
physiotherapy after extubation) incidence of atelectasis. Cardiac
output was lower with NPPV
(—11%) and CPAP (—4%%
Pasquina® Randomized (intermittent CPAP v Cardiac surgery 150  NPPV improved atelectasis, but not

intermittent NPPV after
extubation)

oxygenation, length of ICU stay,
or pulmonary function tests

U ere ce cardid

complications, length of ICU
stay, and hospitalization



Noninvasive Ventilation After Cardiac and Thoracic Surgery in Adult Patients:
A Review

Giovanni Landoni, MD, Alberto Zangrillo, MD, and Luca Cabrini, MD

Journal of Cardiothoracic and Vascular Anesthesia, Vol 26, No 5 (October), 2012: pp 917-922

PROFILAKSI

Lopes?

Matte?

Pasquina®

Table 1. NIV in Cardiac Surgery

Design of the Study Population N Main Results

Randomized (30 minutes of nasal CABG or valve surgery 100 NPPV improved arterial
NPPV after extubation v no oxygenation
NPPV)

Randomized (intermittent CPAP + CABG with mammary 96 Both CPAP and NPPV improved
physiotherapy v intermittent arteries the postoperative restrictive
NPPV + physiotherapy v only syndrome and halved the
physiotherapy after extubation) incidence of atelectasis. Cardiac

output was lower with NPPV
(—11%) and CPAP (—4%)
Randomized (intermittent CPAP v Cardiac surgery 150  NPPV improved atelectasis, but not

intermittent NPPV after
extubation)

Randomized (intermittent NPPV
after extubation by facemask
alone v NPPV + intraoperative
RM v RM alone v control group)

CABG

oxygenation, length of ICU stay,
or pulmonary function tests

V improved oxygenation and
early postoperative lung
function tests, whereas the RM
added little benefit. No
difference in length of

\J

NOSD = o Oon angc a2




Noninvasive Ventilation After Cardiac and Thoracic Surgery in Adult Patients:
A Review

Giovanni Landoni, MD, Albertio Zangrillo, MD, and Luca Cabrini, MD

Journal of Cardiothoracic and Vascular Anesthesia, Vol 26, No 5 (October), 2012: pp 917-922

POSTOPERATIF AKUT SOLUNUM YETERSIZLiGi TEDAVISI

Coimbra'? Randomized (CPAP v NPPV) ARF after cardiac surgery 57 NIV success rate was 54%; NIV
failure was predicted by age,
tachycardia, and tachypnea

Chen'® c Randomized (intermittent NPPV v ARF after CABG 58 NPPV lowered reintubation rate,

no NPPV) ICU length of stay, and
incidence of arrhythmia and
improved the survival rate

Eremenko™ R Prospective (intermittent NPPV by ARF after cardiac surgery 20 NIV avoided 90% of reintubations

Prospective (CPAP and NPPV) severe ARF (meeting CPAP and NPPV had a 75%
predefined intubation success rate, were associated
criteria) after cardiac with an improved survival rate,
surgery reduced ICU and hospital stay,

and lower incidence of

pulmonary infections. CPAP
was associated with a higher
incidence of impaired sternal
wound healing

NIV basari sansi %75. SAG KALIM ARTIYOR.
YBU - hastanede kalis kisa. AC enfeksiyonu AZ.
Sternum enfeksiyonu fazla.

treated In the main patients were discharged
ward after ICU home. Two patients interrupted
discharge) NIV

(1 pneumothorax, 1
hypotension) without further
consequences
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POSTOPERATIF AKUT SOLUNUM YETERSIZLiGi TEDAVISI

Coimbra'? Randomized (CPAP v NPPV) ARF after cardiac surgery 57 NIV success rate was 54%; NIV
failure was predicted by age,
tachycardia, and tachypnea

Chen'® c Randomized (intermittent NPPV v ARF after CABG 58 NPPV lowered reintubation rate,

no NPPV) ICU length of stay, and
incidence of arrhythmia and
improved the survival rate

Eremenko™ R Prospective (intermittent NPPV by ARF after cardiac surgery 20 NIV avoided 90% of reintubations

face mask)

Boeken® Prospective (CPAP and NPPV) severe ARF (meeting 300 CPAP and NPPV had a 75%
predefined intubation success rate, were associated
criteria) after cardiac with an improved survival rate,
surgery reduced ICU and hospital stay,

and lower incidence of
pulmonary infections. CPAP
was associated with a higher
incidence of impaired sternal
wound healing
De Santo?® Prospective (intermittent CPAP) ARF after cardiac surgery 43 CPAP was successful in 75% of
the cases (but only in 45%
when the cause of ARF was
pneumonia)
Kilger? Prospective (intermittent CPAP) ARF after cardiac surgery ARF patients treated with NIV had
the same mortality than patients
who did not develop ARF

Olper?22 Prospective (intermittent CPAP or Late ARF after cardiac 85 Only 2 patient required ICU
NPPV) surgery (patients were readmission; 98% of the
treated in the main patients were discharged

home. Two patients interrupted

NIV uygulanan ASY hasta MORTALITESI NV

(1 pneumothorax, 1
hypotension) without further

gelismeyen hasta mortalitesi. oot
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POSTOPERATIF AKUT SOLUNUM YETERSIZLiGi TEDAVISI

Coimbra'? Randomized (CPAP v NPPV) ARF after cardiac surgery 57 NIV success rate was 54%; NIV
failure was predicted by age,
tachycardia, and tachypnea

Chen'® c Randomized (intermittent NPPV v ARF after CABG 58 NPPV lowered reintubation rate,

no NPPV) ICU length of stay, and
incidence of arrhythmia and
improved the survival rate

Eremenko™ R Prospective (intermittent NPPV by ARF after cardiac surgery 20 NIV avoided 90% of reintubations

face mask)

Boeken® Prospective (CPAP and NPPV) severe ARF (meeting 300 CPAP and NPPV had a 75%
predefined intubation success rate, were associated
criteria) after cardiac with an improved survival rate,
surgery reduced ICU and hospital stay,

and lower incidence of
pulmonary infections. CPAP
was associated with a higher
incidence of impaired sternal
wound healing
De Santo?® Prospective (intermittent CPAP) ARF after cardiac surgery 43 CPAP was successful in 75% of
the cases (but only in 45%
when the cause of ARF was
pneumonia)
Kilger? Prospective (intermittent CPAP) ARF after cardiac surgery 799 ARF patients treated with NIV had
the same mortality than patients
who did not develop ARF
Prospective (intermittent CPAP or Late ARF after cardiac Only 2 patient required ICU
NPPV) surgery (patients were readmission; 98% of the
treated in the main patients were discharged
home. Two patients interrupted
Cerrahi serviste NIV uygulamasi glivenlidir .
yg g . (1 pneumothorax, 1
hypotension) without further
consequences
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POSTOPERATIF AKUT SOLUNUM YETERSIZLiGi TEDAVISI

Coimbra'? Randomized (CPAP v NPPV) ARF after cardiac surgery 57 NIV success rate was 54%; NIV
failure was predicted by age,
tachycardia, and tachypnea

Chen'® c Randomized (intermittent NPPV v ARF after CABG 58 NPPV lowered reintubation rate,

no NPPV) ICU length of stay, and
incidence of arrhythmia and
improved the survival rate

Eremenko™ R Prospective (intermittent NPPV by ARF after cardiac surgery 20 NIV avoided 90% of reintubations

face mask)

Boeken® Prospective (CPAP and NPPV) severe ARF (meeting 300 CPAP and NPPV had a 75%
predefined intubation success rate, were associated
criteria) after cardiac with an improved survival rate,
surgery reduced ICU and hospital stay,

and lower incidence of
pulmonary infections. CPAP
was associated with a higher
incidence of impaired sternal
wound healing
De Santo?® Prospective (intermittent CPAP) ARF after cardiac surgery CPAP was successful in 75% of
the cases (but only in 45%
when the cause of ARF was
pneumonia)
Kilger? Prospective (intermittent CPAP) ARF after cardiac surgery 799 ARF patients treated with NIV had
the same mortality than patients
who did not develop ARF

Olper?? Prospective (intermittent CPAP or Late ARF after cardiac 85 Only 2 patient required ICU
NPPV) surgery (patients were readmission; 98% of the
treated in the main patients were discharged

home. Two patients interrupted
ASY nedeni pndmoni ise NIV basarisi dustik (%45) B
hypotension) without further
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POSTOPERATIF AKUT SOLUNUM YETERSIZLiGi TEDAVISI

Coimbra'? Randomized (CPAP v NPPV) ARF after cardiac surgery NIV success rate was 54%; NIV
failure was predicted by age,
tachycardia, and tachypnea
Chen'® c Randomized (intermittent NPPV v ARF after CABG 58 NPPV lowered reintubation rate,
no NPPV) ICU length of stay, and
incidence of arrhythmia and
improved the survival rate

Eremenko™ R Prospective (intermittent NPPV by ARF after cardiac surgery 20 NIV avoided 90% of reintubations

face mask)

Boeken® Prospective (CPAP and NPPV) severe ARF (meeting 300 CPAP and NPPV had a 75%
predefined intubation success rate, were associated
criteria) after cardiac with an improved survival rate,
surgery reduced ICU and hospital stay,

and lower incidence of
pulmonary infections. CPAP
was associated with a higher
incidence of impaired sternal
wound healing

De Santo?® Prospective (intermittent CPAP) ARF after cardiac surgery 43 CPAP was successful in 75% of
the cases (but only in 45%
when the cause of ARF was
pneumonia)

Kilger? Prospective (intermittent CPAP) ARF after cardiac surgery 799 ARF patients treated with NIV had
the same mortality than patients
who did not develop ARF

Olper?? Prospective (intermittent CPAP or Late ARF after cardiac 85 Only 2 patient required ICU

NPPV) surgery (patients were readmission; 98% of the
treated in the main patients were discharged

NIV basarisi %54.

Basarisizlik nedenleri: Ileri yas, tasikardi, takipne.



POSTOPERATIF AKUT SOLUNUM YETERSIZLIGI TEDAVISI

Postoperative Respiratory Failure After Cardiac Surgery: Use of Noninvasive
Ventilation

Manuel Garcia-Delgado, MD, Inés Navarrete, MD, Maria José Garcia-Palma, MD, and Manuel Colmenero, MD

Journal of Cardiothoracic and Vascular Anesthesia, Vol 26, No 3 (June), 2012: pp 443-447

* Retrospektif, n=63,
 OBEZ hastalarda NIV etkili,

 Ekstiibasyon sonrasi ilk 24 saatte gelisen AKUT SOLUNUM
YETERSIZLIGI’ nde basarisizlik artiyor. Re-entiibasyon insidansi %50.



Chinese Medical Journal 2013;126 (23) 44

Original article

Efficacy and safety of noninvasive positive pressure ventilation in the
treatment of acute respiratory failure after cardiac surgery

ZHU Guang-fa, WANG Di-jia, LIU Shuang, JTA Ming and JIA Shi-jie

POSTOPERATIF AKUT SOLUNUM YETERSIZLIGI TEDAVISI

* RCT, n=95

« Kalp cerrahisi sonrasinda AKUT SOLUNUM YETERSIZLIGI
gelisen secilmis hasta grubunda re-entiibasyon, VIP insidansi ve
MORTALITEYI azaltir, YBU-hastanede kalis stiresi kisalir.

* Pnomoni ve APACHE II >20, NIV basarisizligi i¢cin bagimsiz risk
faktorleridir.



Effects of non-invasive ventilation on reintubation rate: a
systematic review and meta-analysis of randomised studies
of patients undergoing cardiothoracic surgery

Crit Care Resusc 2013; 15: 220-227

Study
(first author,

Sample size

NIV
patients Control

Type of
surgery

Type of
Intervention

Characteristics of treatment

Type of NIV,

pressure (cmH;0)

PS

CPAP (PEEP+PS)

Mean
hours per
day

Cycles

No. of
days

Characteristics of CRC

year)
Stock 198477

Piniflla 19907
Jousela
199472

Agu.lg_
1997
Matte 20007"

Auriant
2001%

Fagevick
Olsen 2002

Kindgen-
Milles 20053

Chen 20077

Perrin 2007%

2008b37*

Lopes 2008~

Zarbock
2009

Liao 2010%

Cardiac 13 25
Cardiac 32 26
Cardiac 15
Pulmonary 10
Cardiac 62
Pulmonary
Thoraco-
abdominal
Thoraco-

abdominal

Cardiac

Puimonary
Cardiac
Cardiac 25

Cardiac 50

Cardiac 236

Pulmonary 23 27

CPAPv CRC
CPAP v CRC

CPAP v CRC

PS v CRC

CPAP +CRCv
PS+CRC v CRC
PSv CRC

CPAPv CRC

CPAPv CRC

PSv CRC

PSv CRC

PS+CRCv CRC

PS+RM+CRC v
CRC +RM

PS v oxygen
CPAP v

CRC +intermittent
CPAP

PSv CRC

4413

3
12

8

4

1h cydes
1 cycle
1 cydle
1 cycle

1 h cycles

2 h cycles
30 min

cycles
1 cydle

8onDay 1

1 h cycles

1 h cydes

1 h cydes
1 cyde

1 cyde

nr

3

undlear

10*

3

Cough, DB, IS
nr

nr
None

Cough, mobilisation, 1S,
aerosol therapy

Oxygen, asrosol
therapy

Cough, IR-PEP

Manual vibration,
mobilisation, oxygen,
aerosol therapy
Oxygen
Cough, DB, IS, aerosol
therapy
Cough, mobilisation, IS

Cough, mobilisation, IS

Oxygen

Manual vibration
mobilisation, oxygen,
intermittent nasal CPAP

nr

CPAP = continuous positive airway pressure. CRC = conventional respiratory care {(oxygen therapy, medications, chest physiotherapy, early mobilisation).

DB =deep breathing. R PEP =inspiratory re:

ance positive expiratory pressure. IS =incentive spirometer. NIV =non-invasive mechanical ventilation.

nr=not reported. PEEP = positive end-expiratory pressure. PS = pressure support. RM =recruitment manoeuvre. * 7 days before and 3 days after surgery.
t a and b are different arms of the same trial

Luigi Olper, Davide Corbetta, Luca Cabrini,
Giovanni Landoni and Alberto Zangrillo



Effects of non-invasive ventilation on reintubation rate: a
systematic review and meta-analysis of randomised studies
of patients undergoing cardiothoracic surgery

Crit Care Resusc 2013; 15: 220-227 Luigi Olper, Davide Corbetta, Luca Cabrini,
Giovanni Landoni and Alberto Zangrillo

Figure 3. Forest plot for reintubation rate

NIV CRC Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M.H, Random, 95% Cl M-H, Random, 95% CI
Matte 2000 0 62 1 28 34% 0.15[0.01, 3.65) .
Zarbock 2009 3 232 B 236 181% 0.51[0.13, 2.01) =
Stock 1984 0 13 0 5 Not estimable

Chen 2007 2 30 16 28 181% 0.12[0.03, 0.46)
Auriant 2001 5 24 12 24 4486% 0.42[0.17,1.00)
Fagevick Olsen 2002 1 34 7 36 82% 0.1510.02,1.17]
Kindgen-Milles 2005 | 25 4 25 6% 0.25(0.03, 2.08)
Perrin 2007 0 14 0 18 Not estimable

Total (95% CI) 434 420 100.0% 0.29 [0.16, 0.53] =
Total events 12 46

Heterogeneity Taw*= 000, Ch*F=3.71, dl=5 (P=059), F=0%
Test for averall effect Z= 4,10 (P < 0.0001)

0.005 0.1 i 0 200

Favours expernimental Favouwrs control

CRC =conventional respiratory care (oxygen therapy, medications, chest physiotherapy, early mobiisation). M—H =Mantel-Haenszel. NIV = non-invasive
mechanical ventilation.

NIV, Akut Solunum Yetersizligi gelisen ve Pulmoner
Komplikasyon gelisme riski yliksek hastalarda re-entitbasyon,
hastanede kalis siiresi ve mortalite AZALIYOR.




High-Flow Nasal Oxygen vs Noninvasive Positive Airway
Pressure in Hypoxemic Patients After Cardiothoracic
Surgery - BiPOP Study group.

Stéphan F, et al. JAMA 2015, 313 (23): 2331-9.

PROFILAKSI / TEDAVI

« COK MERKEZLI, Randomize Klinik Calisma, n=830.

« Kalp cerrahisi sonrasinda AKUT SOLUNUM YETERSIZLIGI gelisen ya da
RISK ALTINDA olan hasta grubunda BIPAP (4/8 cmH,0) -4 saat/giin- vs
nazal kantille surekli 50 L/dak akim (FiO, 0.5 oksijen).

« BIPAP ve Yiiksek Akiml O, uygulamalarinda;
Re-entiibasyon (%13,7 vs %14),
Tedavi basarisizhig (%21,9 vs %21)
Dispne - konfor skorlar1 ve MORTALITE (%5,5 vs %6,8) benzer.



e it (AL & - Table 4 Multivanate model for NPPV failure
edus Caxdind (2014) 154676651

Aristotle Basic

DOT 1001007/600246.013 (8377 Complexity Factor Odds ratio (95 % CD P
ORIGINAL ARTICLE ABC score 41 8 (3.8-608) 0.0034
Residual cardiac defect 88 (2.6-34) 0.0008
) Infection 8.2 (2.2-36) 0.0030
Noninvasive Positive Pressure Ventilation in Critically 11 pH <736 2t b | 84 (2.6-32) 0.0008

Children With Cardiac Discase . _
Solunum yetersizligi nedenleri:

Kalp yet, enfeksiyon, kronik AC hast, kas gli¢cstizliig(,

Lubica Kovacikova - Peter Skrak - Dusan Dobos - ) T . >
diyafram paralizisi, uzamis mekanik ventilasyon..

Martin Zahoree
n=107, prospektif, gozlemsel, 1 giin-18 yas.
* NIV oksijenasyonu iyilestirip, solunum eforunu azaltiyor.
* Basarisiz ekstiibasyon ve infantlarda etkili ve glivenli.

Pediazr Cardiol (2013) 34:964.977
DO 10, 1007500246.012.0590.3

ORIGINAL ARTICLE 10

Efficacy and Predictors of Success of Noninvasive Ventilation

for Prevention of Extubation Failure in Critically Ill Children
With Heart Disease - _
ICU stay (days) Days intubation before extubation
Prophylacte ) i Respondar .
Punkaj Gupta - Jacob E. Kuperstock - Sana Hashmi - wm= & % ™ 3 3 Yo 57 # 8 :
Vickie Arnolde - Jeﬂlm) M. Gossett - Parthak Prodhan - Fig. 2 Compxrison of mtensive care umit (ICU) lengths of stay  Fig. 3 Days of inmbetion befire exmbefion compered hetween
between prophylactic events and nompophylctic events responders and nonrespondens

Shekhar Venkataraman - Stephen J. Roth

n=221, tek merkez, retrospektif, 1 giin-18 yas.

* NIV, ekstiibasyon basarisizligin1 6nlemede glivenli ve basarili
* Uzamis entiibasyon-mekanik ventilasyon = basarisiz NIV

* Mortalite degismiyor.



Continuous Positive Airway Pressure during Fiberoptic
Bronchoscopy in Hypoxemic Patients
A Randomized Doubie-Blind Study Using A New Device

BERNARD MAITRE, SAMIR JABER, SALVATORE M. MAGGIORE, EMMANUEL BERGOT, JEAN CHRISTOPHE RICHARD,
HAMID BAKTHIARI, BRUNO HQUSSET, GEORGES BOUSSIGNAC, and LAURENT BROCHARD

AJRCCM, 2000

0, vs CPAP

Hipoksemik hastalarda FOB sirasinda uygulanan
CPAP, gaz alisverisinde minimal degisime neden
olarak, islem sonrasinda solunum yetersizligi
gelismesini onler.

FOxygen
R

f CPAP Oxygen

J 1




A novel non-invasive ventilation mask
to prevent and manage respiratory
failure during fiberoptic bronchoscopy,
gastroscopy and transesophageal
echocardiography

Luca Cabrini! 2, Giovanni Landoni'-2

Curr Opin Anesthesiol 2015, 28:67-72 Heart, Lung and Vessels. 2015; 7(4): 297-303




Physiological effects of different interfaces during noninvasive

ventilation for acute respiratory failure* CCM 2009

Amanda Tarabini Fraticelli, MD; Frangois Lellouche, MD; Erwan L'Her, MD; Solenne Taillé, BioMedEng;
Jordi Mancebo, MD; Laurent Brochard, MD
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Physiological effects of different interfaces during noninvasive
ventilation for acute respiratory failure*

Amanda Tarabini Fraticelli, MD; Frangois Lellouche, MD: Erwan L'Her, MD; Solenne Taille, BioMedEnag:
Jordi Mancebo, MD; Laurent Brochard, MD
CCM 2009

* Farkli sekil ve i¢ hacimdeki
maskeler gaz alisverisi ve R e g
solunum eforunu azaltmada s .

benzer etkiye sahiptir. 751

» Kacak, hasta-ventilator
uyumsuzlugu ve hasta intoler:
en fazla “oral parcayla”

Asynchronies/ 10 minutes

gorulmustur.

Ins pir'aid Full face Airvie Oracle

Leaks (%)



Interface strategy during noninvasive positive pressure ventilation
for hypercapnic acute respiratory failure®  (cricar mes 2009 3t24-131)

Christophe Girault, MD; Anca Briel, MD; Jacques Benichou, MD, PhD; Marie-France Hellot, ScD;
Fahmi Dachraoui, MD; Fabienne Tamion, MD, PhD; Guy Bonmarchand, MD, PhD

19 I Overall Population  NIPPVI Group - NIPWn Group
. Parameters In= %) {n = 46) fn=4) P
< !
g8 Mask ke, n (%) QS5 9093 2M) <m0l
- Mask change, n (%) 32 (35.5%) 0 (0%) RN  <0.0001
3 6 - . . Causses of mask change, n (%)
£ Logrank | @ NIPPVI Group Major air-leaks 3 (33%) - 3 (94%) =
: < 0.0001 Agitation/no cooperation 1(1%) — 1{3%) 1
£ 41 F Consciousness impairment 1{1%) = 1{3%) =
H # NIPPVn Group Sl s e 0 = o &
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Figure 2 Probabifity of mask success during NIPPV (intent to treat analysis). MIPPY, nonimasive NIPP, norinvasive positive pressure ventilation; NIPTVE, face mask group; NIFPVn, sl mask
pasitive pressure ventilation; NIFFVY, NIPFV face mask group; NIPPVa, NIPFV nasal mask group; group.
Kaplan-Meier curve,

Ik tercih «Tim Yiiz Maskesi» olmahdir,
* Eger uygulama >24-48 saat olacaksa, hasta konforu i¢in nazal maskeye gecilebilir,
* Nazal maske: yanaklar, agizdan kagak !?



Hangi Ventilasyon Modu?
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Application of Noninvasive Ventilation in Acute Respiratory Failure
after Cardiovascular Surgery Arq Bras Cardiol 2007;88(5):270-

anett Felt

* NIV, kalp cerrahisi sonrasinda gelisen “Hipoksemik Akut
Solunum Yetersizliginde” oksijenasyon, solunum ve kalp hizini
iyilestirir,

* Yaslh ve bazal solunum - kalp hiz1 ytiksek hastalarda
«Hipoksemik Akut Solunum Yetersizligi» nde etkili olmayabilir,

e Inspirasyon - ekspirasyon sonu basin¢ uygulamali (bi-level)
metodun CPAP’ tan daha tstlin oldugu gosterilmistir.



Neurally Adjusted Ventilatory Assist
vs Pressure Support Ventilation for
Noninvasive Ventilation During Acute
Respiratory Failure

A Crossover Physiologic Study  CHEST 2013; 143(1): 30-36

Pierre-Marie Bertrand, MD; Emmanuel Futier, MD; Yannael Colsel, MD;
Stefan Matecki, MD, PhD; Samir Jaber, MD, PhD; and Jean-Michel Constantin, MD, PhD
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3 « NAVA, PSV’ ye gore, daha iyi hasta-
{ 5 . s v . .
1. . ventilator uyumu saglamakla birlikte, her
. iki yontemin gaz alisverisinde sagladigl
A R : iyilesme benzerdir.
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Intensive Care Med (2008) 34:840-846
DOL 1010074001 34-008-0998.7

Thierry Rusterholtz
Pierre-Edouard Bollaert
Marc Feissel

Florence Romano-Girard
Marie-Line Harlay
Michel Zachringer
Benjamin Dusang
Philippe Sauder

Intensive Care Med (2003) 29:1126-1133
DOT 1010074001 34-003-1 768-1

Continuous positive airway pressure vs.
proportional assist ventilation

for noninvasive ventilation

in acute cardiogenic pulmonary edema

Miguel Ferndndez-Vivas
Juan Caturla-Such

Javier Gonzdlez de la Rosa
José Acosta-Escribano
Bernabé Alvarez-Sdnchez
José Cénovas-Robles

Noninvasive pressure support versus
proportional assist ventilation in acute

respiratory failure

ORIGINAL

Kardiyojenik AC Odemine bagh
Akut Solunum Yetersizliginde,
CPAP ve PAV benzer sonuglar
veriyor.

CPAP ucuz, kullanimi kolay. Altin
standart.

ORIGINAL

Akut Solunum Yetersizliginde,
PAV-NIV daha konforlu ve
intolerans daha nadirse de,
fizyolojik parametreler ve prognoz
PSV-NIV ile benzerdir.




AARC Clinical Practice Guideline

Respiratory Care e May 2012 Vor 57 No 3

Humidification During Invasive and Noninvasive
Mechanical Ventilation: 2012

Ruben D Restrepo MD RRT FAARC and Brian K Walsh RRT-NPS FAARC

* Hasta konfor ve uyumunu arttirabileceginden non-invazif
ventilasyonda AKTIF nemlendirme Onerilir. (2B)

* Noninvazif ventilasyonda PASIF nemlendirme énerilmez. (2C)



Arastirma Konulan

Konunun “Ekonomik Boyutu”?

Guvenli ve etkin uygulama i¢in Egitim?

NIV komplikasyonlari daha ayrintili incelenmeli
Hangi hasta, Ne zaman, Nasil tedavi edilmeli?
PEDIYATRIK KALP CERRAHISINDEKI YERI



SONUC-I

* NIV, kalp cerrahisi sonrasinda Akut Solunum Yetersizligi gelisen
ya da gelisme riski olan secilmis hastalarda “re-entiibasyon”
insidansi ve “Mortaliteyi” azaltmaktadir,

e Basariyi arttiran faktorler: Uygulayicinin tecrubesi, dogru
hasta- ventilasyon modu ve maske secimi, yakin
monitorizasyon ve hasta motivasyonudur.



SONUC-II

* Pediyatrik hastalarda sonuclar iimit vericidir, ancak yeterli
veri bulunmamaktadir.

* Hem pediyatrik-hem de eriskin hastalarda cok sayida
olguyla yapilacak calismalara ihtiyac vardir,
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