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* Sunum plani

2 ayri hasta Gzerinden mekanik ventilasyon uygulamalari



Olgu 1

S S, 47 yas erkek hasta
* Pulmoner alveolar proteinosis tanisi var

e 18.09.2018 tip 1 solunum yetmezligi , pnémoni nedeiyle yogun
bakima yatis



* Bilinci acik, koopere , oryante
 Solunum sayisi 40/dk
* Kalp hizi 130/dk

* AKG: PH:7,48 Pa02:62 PaC02:38,2 S02:591 ( 7 It/dk oksijen tedavisi
altinda)

* Nazal yuksek akis tedavisine gecildi
* (60It/dk, %55 FiO2==) %75 FiO2)

* Klinik olarak kottulesmesi ve AKG: PaO2 :57 olmasi Gzerine entube
edildi.









ARDS kanita dayali tedavi

 Altta yatan hastaligin tedavisi

e Dusuk tidal volim ventilasyon

* Yuksek PEEP

* Havayolu basinc¢larinin monitorizasyonu
* Konservatif sivi tedavisi

* Olasi komplikasyonlarin azaltiimasi



e Kulturleri gonderildi . Ampirik antibiyotik tedavisi baslandi
* Total akciger lavaji icin genel durumunun uygun olmadigi disunuldi

* Otoimmun PAP olabilecegi gozonlinde bulundurularak GMC SF
tedavisi ve plazmaferez yapilmasi kararlastirildi (5 kez yapildi)
Plazmaferez sirasinda pulmoner 6dem artmamasi icin ditretik yapildi

e Dusuk tidal volum, yuksek PEEP uygulanacak sekilde mekanik
ventilasyonu ayarlandi

* Havayolu basinclari takip edilerek PEEP titrasyonu uygulandi



e N EW FPositive End-Expirato'ry Pressure Setting

J OURNAL o in Adults With Acute Lung Injury

_and Acute Respiratory Distress Syndrome
" A Randomized Controlled Trial

Higher versus Lower Positive End-Expiratory Pressures
in Patients with the Acute Respiratory Distress Syndrome

The Mational Heart, Lung, and Blood Institute ARDS Clinical Trials Metwaork®

Dusuk tidal volim ve ylksek PEEP daha iyi klinik sonuclara neden olur.

Mortaliteyi etkilemez
Amac alveolar rekrutment saglamak ve oksijenasyonu

duzeltmek Negatif etkileri olabilir:
Havayolu basinclarini artirir
Ol boslugun artmasina neden olur
Venoz donusi azaltir

Barotravma

N Engl J Med 2004; 351:327
Mercatt, M, et al. JAMA. 2008; 299(6):646-655
Intensive Care Med. 2016 May;42(5):674-85. .



http://www.ncbi.nlm.nih.gov/pubmed/27007111

ARDS hava yolu basinclari

Plato basinci akciger hasarini degerlendirmek icin 6nemli

 Hedef basin¢ <= 30,
* Alveolar overdistansiyon ve akcigerin gerilme riski azalir

e Tidal volim hedef plato basincina gére ayarlanmall
* Bazidurumlarda > 30 izin verilebilir

* Obesite

* Gebelik

* Assit

Terragni et al. Am J Resp Crit Care Med. 2007; 175(2):160
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Source: Tobin MJ: Principles and Practice of Mechanical Ventilation,
3rd Edition: www.accessanesthesiology.com

Copyright © The McGraw-Hill Companies, Inc. All rights reserved.

Relationship of mortality rate to plateau pressure generated during the National Institutes of Health-sponsored ARDS Network multicenter trial of high
versus low tidal volumes. Note the quasilinear relationship of mortality rate to plateau pressure. (Used, with permission, from Brower et al.70)

Citation: Chapter 29. Mechanical Ventilation in the Acute Respiratory Distress Syndrome, Tobin MJ. Principles and Practice of Mechanical Ventilation, 3e; 2013. Available at:
https://accessmedicine.mhmedical.com/content.aspx?sectionid=41692271&bookid=520 Accessed: October 30, 2018
Copyright © 2018 McGraw-Hill Education. All rights reserved
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Driving basincl

* AP = Tidal volim(VT)/ solunum sistemi kompliansi (CRS)

e Plato- PEEP = Driving P
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Respiratory Distress Syndrome
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Higher PEEP: Mot always protective
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ARDS ve PEEP

Optimum
PEEP

Doku
oksijeni



PEEP avantajlan

 Alveolar recruitment yaparak akciger unitelerinin
stabilizayonu

 FRK artis

* Fizyolojik santta azalma

* Arteriyel oksijenizasyonda duzelme
(PaO2, PvO2, O2 sat)

 Atelektazilerin azalmasiyla —VIP azalmasi



ARDS-optimal PEEP tayini

* Genellikle PEEP >10 cmH20 calismalar

* En iyi yontem?7??

 Statik kompliyans, FRC gibi fizyolojik olcumler
» Oksijenizasyon olgcumleri

. CT degisiklikleri



Pratikte ARDS ve PEEP tayini

* Mekanik kriterler

 PEEP artirilarak en iyi Cst
* Frk

« Basing —volum loop

* Gaz degisim kriterleri

« PEEP titrasyonu arter kan gazina gore

 NIH ARDS Network MV protokol






JAMA | Preliminary Communication | CARING FOR THE CRITICALLY ILL PATIENT

Effect of Conservative vs Conventional Oxygen Therapy
on Mortality Among Patients in an Intensive Care Unit
The Oxygen-ICU Randomized Clinical Trial

Massimo Girardis, MD: Stefano Busani, MD: Elisa Damizni, MD: Absele Donati, MD; Laura Rinald, MD: Andrea Marudi, MD-
Andiraa Morelli, MD: Massimo Antonelli, MD: Marvyn Singer, MO, FRCA
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* Hastanin yatisinda alinan DTA kaltGrinde Aspergillus Gremesi olasi
nedeniyle Vorikanazol tedavisi baslandi (10 giin aldi)

* Hasta yogun bakim yatisinin 10.gintnde kardiak arrest oldu
* 2 siklus KPR ile sinls ritmine dondu

* KPR sonrasi nébet geciren hastanin midazolam dozu artirild
* Yogun bakim yatisinin 20. giininde tekrar arrest oldu

* 1 siklus KPR ile dondi

* Hastanin refrakter hipoksemisi devam ediyordu



Refrakter hipoksi

* Mekanik sebep (tlip, ventilator, pnomotoraks,tikanma )

* Noromuskiiler blokaj

* Rekriitment manevralari — pozisyon “good lung down”
V/Q bozuklugunu azaltabilir

e PEEP artirihir

Intensive Care Med. 2016 May;42(5):674-85.



http://www.ncbi.nlm.nih.gov/pubmed/27007111
http://www.ncbi.nlm.nih.gov/pubmed/27007111

* Hasta néromuskuler blokaj ile mekanik ventilasyon tedavisi aldi
e Kapali aspirasyon ile sekresyonlari aspire edildi
* GUnluk prone pozisyona alinarak aspirasyonlari siklastirildi.
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Prone Positioning in Severe Acute Respiratory Distress
Syndrome

Claude Guérin, M.D., Ph.D., Jean Reignier, M.D., Ph.D., Jean-Christophe Richard, M.D., Ph.D., Pascal Beuret, M.D.,
Amaud Gacouin, M.D., Thierry Boulain, M.D., Emmanuelle Mercier, M.D., Michel Badet, M.D,

Alain Mercat, M.D., Ph.D., Olivier Baudin, M.D., Marc Clavel, M.D., Delphine Chatellier, M.D., Samir Jaber, M.D., Ph.D.,
Sylvéane Rosselli, M.D., Jordi Mancebo, M.D., Ph.D., Michel Sirodot, M.D_, Gilles Hilbert, M.Dv., Ph.D.,
Christian Bengler, M.D., Jack Richecoeur, M.D., Marc Gainnier, M.D., Ph.D., Frédérigue Bayle, M.D.,

Gael Bourdin, M.D., Véronique Leray, M.D._, Raphaele Girard, M.D., Loredana Baboi, Ph.D., and Louis Ayzac, M.D.,

for the PROSEVA Study Group™

Agir ARDS de erken prone pozisyon uygulanmasi mortaliteyi azaltir
Survival artirir

Guerin et al. NEJM. 2013; 368:2159
Intensive Care Med. 2016 May;42(5):674-85.
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Prone pozisyon ARDS

Dependent airspace disease Typical supine chest CT scans in a patient with the acute
respiratory distress syndrome (ARDS) reveal areas of dependent airspace disease in a
patient with left lower lobe pneumonia. In the scan on the left, airway pressure (Paw) = O
cmH20; in the scan on the right, {(Paw) = 40 cmH20. Courtesy of David Schwartz, MD.
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Source: Tobin MJ: Principles and Practice of Mechanical Ventilation,
3rd Edition: www.accessanesthesiology.com

Copyright © The McGraw-Hill Companies, Inc. All rights reserved.

Effect of prone positioning on mortality as a function of illness severity. The cohort of most severely ill patients with acute lung injury by Simplified Acute
Physiology Score (SAPS) Il scoring benefit from proning. Less severely affected patients did not. (Data from first Italian multicenter clinical trial of prone vs.
supine positioning in ARDS.149)

Mc Citation: Chapter 29. Mechanical Ventilation in the Acute Respiratory Distress Syndrome, Tobin MJ. Principles and Practice of Mechanical Ventilation, 3e; 2013. Available at:
Gyaw https://accessmedicine.mhmedical.com/content.aspx?sectionid=41692271&bookid=520 Accessed: October 30, 2018
Hill Copyright © 2018 McGraw-Hill Education. All rights reserved
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Pron pozisyon ARDS

* Yuksek FiO2 ve PEEP verilmesine ragmen refrakter hipoksemi olan hastalarda
oksijenasonu duzeltir.

e KOAH, Lober pnémoni, IAH, Bronsektazi de kullanimui ile ilgili bir veri yok



* Hastanin 2. DTA kulturinde Nocardia Uremesi Uzerine antibiyoterapisi
duzenlendi.

* Oksijenasyonu dizelen hastaya Bronkoskopi ile akciger lavaji yapildi ve
Ozellikle sag akciger yaklasik 500 ml sivi ile yikanarak aspire edildi

* Islem sonrasi oksijenasyonu diizeldi.




* En fazla 8 saniye siiren nabizsiz elektiriksel aktiviteleri izlendi ( 2-3
kez)

* Hastanin ylksek doz sedasyon, noromukuler blokaj ve altta yatan
hastaliginin da neden oldugu dustnaldu

* Gecici kalp pili takildi
* Sedasyonlarin kesilmesinden sonra hastanin pil ihtiyaci ortadan kalkt



* Hastanin oksijen ihtiyaci azaldi
* Spontan solunum denemeleri yapildi
* Bu sirada hastaya PEEP uygulamasi devam ettirildi.



Spontaneous Effort During Mechanical Ventilation:
Maximal Injury With Less Positive End-Expiratory

Pressure”

Takeshi Yoshida, MD, PhD"?; Rollin Roldan, MD'?; Marcelo A. Beraldo, PhD*; Vinicius Torsani, PhD';
Susimeire Gomes, PhD'; Roberta R. De Santis, MD'; Eduardo L. V. Costa, MD"; Mauro R. Tucci, MD';

Raul G. Lima, PhD*; Brian P. Kavanagh, MD"; Marcelo B. P. Amato, MD, PhD!
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Figure 1. Eleciric impedance tomography waveforms. A, Opitimized positive end-expiratory pressures (FPEEP
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Regional distribution of Ventilation Regional distribution of perfusion Regional distribution ot Ventlation Kegronal distnibution ot perfusion

A optimized PEEP+SB B optimized PEEP-SB

Regional distribution of Ventilation Regional distribution of perfusion Regional distribution of Ventilation Regional distribution of perfusion

C Low PEEP+SB D Low PEEP-SB

Figure 2. Regional distribution of V, /Q with electric impedance tomography. A, Optimized positive end-expiratory pressure (PEEP) plus spontaneous
breathing (SB). B, Optimized PEEP without SB. C, Low PEEP plus SB. D, Low PEEP without SB. Lung regions were divided vertically from
nondependent (zone 1) to dependent lung regions (zone 4). The horizontal axis represents the percentage of total lung ventilation (/eft) and percentage
of total lung perfusion (right). Optimized PEEP resulted in almost perfect match of V, /Q in dependent lung regions, independent of the presence or the
absence of SB (A and B). Pendelluft increased ventilation in dependent lung regions, and regional V, / Q matching was improved at low PEEP (C). When
SB effort was diminished (i.e, muscle paralysis) at low PEEF, ventilation significantly decreased in dependent regions. This shift of ventilation toward
nondependent lung was associated with greater V, /Q mismatch (D). V, /Q = ventilation/perfusion.

Pendelluft



e Hasta ekstiibe edildi

* PAP nedeniyle akciger transplant adayi olabilecegi disunulerek
transplant merkezi ile irtibata gecildi.



Olgu 2

* M AB, 72 yasinda, erkek

* Nefes darligi nedeniyle acil servise basvuru

* Pndmoni, solunum yetmezligi nedeniyle entiibasyon

* AKG:

PH :7,45 Pa0O2: 67mmHg So2: %93 PaCO2: 48 mmHg (FiO2 %60)



* Ates:38,4 °C
e Kulturler alinarak ampirik antibiyotik tedavisi baslandi
(Viral ve bakteriyel panel taramalari gonderildi)
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 Hasta sedatize edildi

 Noromuskuler blokaj verildi ( Hastanin plato basinclari ytuksek
kompliansi disik oldugu icin barotravmayi onlemek amaciyla)

* Fonksiyonel reziduel kapasite 6lcimu yapilarak PEEP titrasyonu yapildi
» Kangazi takibi ile okijenasyon ve PEEP titrasyonu konfirme edildi.
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Kazim Rollas et al. End-Expiratory Lung Volume-Guided Positive End-Expiratory Pressure Determination
in Moderate to Severe Acute Respiratory Distress Syndrome
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Kazim Rollas et al. End-Expiratory Lung Volume-Guided Positive End-Expiratory Pressure Determination

in Moderate to Severe Acute Respiratory Distress Syndrome
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Agir hipoksik solunum yetmezligi olan hastada
mekanik ventilasyon uygularken:;

e Disuk tidal voliim, yiksek PEEP (Akciger koruyucu mekanik ventilasyon)
* Mekanik ventilasyonda kontrolli modlar tercih edilmeli

* P Plato ve Driving P takip edilmeli

* Refrakter hipoksemi durumunda prone pozisyon uygulanabilir

* Rekritment manevralari hastaya gore uygulanmali

e Spontan modlar uygulanirken PEEP verilmesi volutravmanin 6nlenmesine
yardimci olur ( PENDELLUFT)

* APRV gibi dual modlar 6zellikle agir hipoksemik ve ARDS Li olgularda
volutravmaya ve CO2 retansiyonuna neden olabilecegi icin uygulanmamal

* Hafif ARDS de ve erken donemde (ilk 24 saat) denenebilir



* Uygulama imkani varsa FRK, Transpulmoner basin¢ dlcimleri, Basing
volum egrisi, elektrik empedans tomografi yontemleri ile PEEP
titrasyonu uygulanmali ve takip edilmeli

e Kan gazina gore PEEP titrasyonu yapilabilir



Arter kan gazina gore

 PEEP 8-10 diye 2’ser 2’ser artirilir ya da 20’den baslanilip 2’ser 2’ser
azaltilir

e 20 dak bir arter kan gazi alinarak PaO2 degerlendirilir

* Pa02 60 civarinda oldugu en distk PEEP degeri ayarlanir
* FiO2 < %60 saglanmaya calisilir

e Permisif hiperkapni
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