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Mekanik Ventilasyon

Dost mu?
Disman mi?
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Ventilator Iligkili Akciger Hasari

«Bir kisinin AC'lerinin
zedelenmeden dayanabilecegi
glic diger bir kiginin
Uretebilecegi gu¢ kadardir».
Fothergill 1745

* Yapay solunumla AC
zedelenmesi olabilecegine dair
ilk goris

Fig. 1.1. The ballows method of ventiation jcourtesy of the
(hicago Museum of Science and Industry]




VALI-Tanim

* VALI: Mekanik ventilasyon sirasinda gelisen akut akciger hasari
(Ventilator Associated Lung Injury)

 VILI; Akut akciger hasarina MV'un neden oldugu
kanitlanabiliyorsa buna ventilator kaynakli akciger hasari
"Ventilator-Induced Lung Injury (VILI)" adi verilir.

* MV'un akciger hasarina neden oldugunu ispatlamak arastirma

laboratuvari diginda mimkin olmadigindan klinikte VALT terimi
kullanihr.




Ventilator Iligkili Akciger Hasari

« VALI ARDS disindaki nedenlerle MV uygulanan hastalarda
yaklasik %25'e varan oranda gériilir.

« ARDS'li hastalarda insidansi diger hastalara gére daha
ancak orani net degil?

* Bunun sebebi de gergek VALT'yi progresif ARDS'den
ayirmadaki glgluktdr.

Gajic O Crit Care Med 2004, 32: 1817-24.



VALI-Tanim
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Figure 1 Evolution of the concept of VILL From left to right: barotrauma (2), volutrauma (3), atelectrauma/biotrauma (4), ergotrauma (3).

VILI, ventilator-induced lung injury.

A Transl Med 2017;5(14):286



VALI-Tanim

Barotravma

VOUTUTT GQVITTG

* Yiiksek basincg ile indiiklenen

akciger hasaridir

* Asiri gerilme ile olusan

e

hasari olarak da tanim

hasardir. Bazen yiksek volim|
veya yliksek end-inspiratuvar
(inspirasyon sonu) volim

anir




VALI-Tanim

Atelektotravma

W

« Tekrarlanan acilima
grecrui’rmen’? ve kapanma
kollaps) ile iliskili akciger
hasaridir. Dusuk voliim veya
dusik end-ekspiratuvar
volim hasari da denir.

« Hasar olusturan mekanik

ventilasyona maruz kalan
akcigerlerden salmdll‘g“l
diusunilen mediyatorlerin
olusturdugu pulmoner ve
sistemik inflamasyon




VALI-Patofizyoloji

N Volutrauma

Type | Necrotic =
Alveolar pheumocyte type I cell ) z
airspace Alveolar 7 e/
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basement

Denuded
basement
membrane

membrane

Type Il
pneumocyte

Alveolar Surfactant

macrophage Inactivated Thxclfened fluid Neutrophil
surfactant filled interstitium influx
Intact endothelial cell layer Disrupted epithelial
and basement membrane and endothelial barrier

Alveollerin zedelenmesine bagli olarak progresif yiiksek
gegirgenlikli interstisyel ve alveoler 6dem, alveoler kanama,
hiyalin membran geligimi, siirfaktan kaybi ve alveolar ¢okme
(kollaps) ile sonuglanir




VALI-Patofizyoloji

* Hem sistemik
mediatorlerinin salinmasi
hem de bakterilerin hava
boslugundan kan dolasimina
transloke olmasi.

» Sistemik inflamasyona ve
ekstrapulmoner AC hasari.

* Coklu organ yetmezliginden
olim(ARDS hastalart)

Mekanotransdiksiyon;
Hiicrenin mekanik bir
uyarty! biokimyasal
uyariya gevirmesi




VALI-Patofizyoloji

TV:40 ml/k g Control Lung Control Heart Control Liver Control Kidney
TV:6 ml/kg
6 saat MV
uygulanim
VILI Lung VILI Heart VILI Liver VILI Kidney

Belirgin hiicresel apopitoz

Yung-Yang Liu et al. Respir Care 2014,;59:1422-1432



Strain-Stress

» Stres->deforme eden gigler(birim alana uygulana kuvvet)

 Akciger stressi-> akciger yapilarina ventilasyon esnasinda
uygulanan gug.

« Stressin klinik gostergesi transpulmoner basing(P,)

* Elastisite-> stress ile olusan alveol yapisindaki
deformasyonun geri dondisi




Strain-Stress

- Strain > stres yaniti > stres uygulanmadan énceki duruma
kiyasla seklini ne oranda degistirdigini ifade ediyor

» Akciger straini; solunum esnasinda voliim degigiminin
dinlenme voliimiine orani >(AV/FRC)

* Dinamik strain (DS) — TV
 Statik strain (SS) — PEEP

* Strain > 2 VILI icin tehlikeli




Normal dinamik alveolar
ahatomi
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30 cm H,O'luk TP lokal olarak 60-14OcmHZO
etki yapar

Nieman FG J Appl Physiol 122: 1516-1522, 2017



Rekruit ve derekruit olan alveoller tidal ventilasyonda dinamik strainde
artisa yol agar

‘P PP PP OIS
000000000.0@

Nieman FG6 J Appl Physiol 122: 1516-1522, 2017



AC inhomojenitesi

* Normal olmayan bir akcu% r'de
hasara sebep olmak igin buyuk
tidal volimler gerekli degildir.

« Heterojen konsolidasyon veya
atelektazi oldugunda, hastaya
verilen TV'Un ofantisiz bir
I:io!ru|mu acik olan alveollere
iletilir

 Bu geleneksel TV verilmesine
r'agmen bolgesel olargk bazi
alveo erdeasiri gemllme ve

buna ba? | olarak’da VALI'ye
neden olabilir




Atelektravmanin Onlenmesi

* MV sirasinda alveolleri agik tutmak ve siklik atelektaziyi
azaltmak igin uygulanan baslica yontem PEEP'dir.

* Recruitable AC miktari ne kadar ¢ok ise, PEEP'in yararlar
zararlarindan daha

* PEEP uygulanirken, 6zellikle yiiksek diizeylerde, alveolar
gerilmeyi arttirici ve venoz donusi azaltici zararh etkileri

* Uygulanan PEEP'in en optimal seviyesi ???




"Open the lung and keep it open”

Lachmann B. Intensive Care Medicine 1992;18(6):319-21.



VALI-Patofizyoloji
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HiP-HiV LoP-HiV HiP-LoV

Yiiksek basing (45 cmH,0)-Yiiksek Volim
Diisiik basing(negatif basingli ventilator)-Yiiksek voliim

.....

Yiiksek Basing(45 cmH,0)-Disiik volim(Gogiis ve karin

duvari bantlanarak)

Dreyfuss D. American Review of Respiratory Disease 1988; 137:1159-64



VALI-Patofizyoloji

- ™ Yuksekflk hava yolu basinci ve
gy "kl o tksek tidal volum verilen

= 1 5|gcm arin_pulmoner 6dem
I T gelistirdigini

i i B o) T * Torakoabdominal bandgj.

* il Bt konulmasi sebebiyle gogts

== kafesinin genislemesi

e onlenerek’yiiksek pik hava

SEiae yolu basinci ve disiik tidal
i voliim verilen hayvanlarda ise

s ; (]| 6dem veya herhangi bir

HiP-HiV LoP-HiV HiP-LoV HiP-HiV LoP-HiV HiP-LoV HiP-HiV LoP-HiV HiP-LoV pGTO I OJ.| 96' l§m€d '9'
gosterilmistir

Yiiksek basing (45 cmH,0)-Yiiksek Volim VOIUTr'Clva( VALI'de dCthl eﬂ(in

Diisiik basing(negatif basingli ventilator)-Yiiksek voliim

.....

Yiiksek Basing(45 cmH,0)-Disiik volim(Gogiis ve karin
duvari bantlanarak)

Dreyfuss D. American Review of Respiratory Disease 1988; 137:1159-64
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AC koruyucu MV stratejisi

Alveollerin gereginden
fazla gerilmesinin
onlenmesi

Alveollerin sirekli agihp
kapanmasinin engellenmesi

! !

VT Yeterli PEEP




The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 JULY 22 2004 VOL.351 NO.4

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

The National Heart, Lung, and Blood Institute ARDS Clinical Trials Network
|
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Protective versus Conventional Ventilation for Surgery

A Systematic Review and Individual Patient Data Meta-analysis

PROVE Network Investigators

Ralativa Risk of Postoperative Pulmonary
Complications

Relative Risk of Postoperative Pulmonary
Complicatiors

Anesthesiology 2015, 1.23:66.78%
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protective ventilation (low VT with or without high levels of PEEP) vs
conventional ventilation (high VT with low PEEP)

TVile
postpulmoner
komplikasyonlar
arasinda doz-yanit
iligkisi var

TV yararl,
PEEP?




Lung Stress and Strain During Mechanical
Ventilation: Any Difference Between Statics

and D\fnamiCS?* (Crit Care Med 2013; 41:1046-10565)
: | | = v
‘\ | I\ |I| |' / /\f r;\\ Tlimh Kombinasyonlarla
/ |’ ” I|' \ | | Mortalite
I = . )
: || ||| | LIU % . AC mekanlkljr'lbve |
7 ] oksijenizasyonunda bozulma
| I! | : Histolojik zedelenme skoru
{ ' i IL-6
Calisma protokoll

1Strainin hasar etkisi
statik ve dinamik komponentlerine bagl
IDS ve 1SS hasari onlemede yararli

Protti A Crit Care Med 2013; 41:1046—-1055



Driving pressure

* Driving pressure (DP): Pplat-PEEP
° Crs: VT/(PplaT— PEEP) - VT/DP
« DP:VT/Crs

« Temel olarak DP,tidal volimin baby akcigerde ne kadar
mekanik bozulma (dinamik strain) yarattigini fahmin ederken,
plato basinci(Pp ) kabaca baby akcigere uygulanan basinci
(akciger stressi) yansitir.

* Her ikisi de barotravma riskini olcer
* Mortaliteyle iliskili guigli bir degisken




The NEW ENGLAND JOURNAL of MEDICINE

SPECIAL ARTICLE

Driving Pressure and Survival in the Acute
Respiratory Distress Syndrome
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Jain et al. Intensive Care Medicine Experitmental (2017) 5:25
DOl 10,171 86/540635-017-0138-1

RESEARCH

lung iINjury Mmodel

The role of high airway pressure and D oo
dynamic strain on ventilator-induced
lung INjury iN a heterogeneous acute

INntensive Care Medicine
Experimental

* Bronkoskopiyle supin
pozisyondaki domuzlarin
dependan alanlarinda lokal
hasar yaratilmig, diger alanlar
normal birakilmis

- Iki gruba ayirmiglar
 Yiiksek dinamik strain(Artmis
ekspirasyon siiresi)

 Diisiik dinamik strain(cok kisa
ekspirasyon siiresi)

 Her iki grup overdistansiyona maruz
birakilmis(Pplat:40 cmH,0)

Jain SV, Intensive Care Med Exp.2017;5:25.



ain et al. Intensive Care Medicine Experimental (2017) 5:25 INntensive Care Medicine
DOl 10,11 86/540635-017-0138-1 Exper‘im ehtal

The role of high airway pressure and QD oo

dynamic strain on ventilator-induced
lung INjury iN a heterogeneous acute
lung iINjury Mmodel

 Overdistansiyon, dinamik
strain minimal oldugu stirece
normal AC dokusunu
zedelemedigi gibi
zedelenmis dokudaki hasari
arttirmamis

» OD, yiiksek dinamik strainle
kombine olmadigi siirece
"baby lunga" zarar
vermedigini
disundiurmektedir.

Jain SV, Intensive Care Med Exp.2017;5:25.



Comparative Effects of Volutrauma and Atelectrauma on Lung
Inflammation in Experimental Acute Respiratory Distress
Syndrome

Andreas Giildner, MD', Anja Braune, MSc!, Lorenzo Ball, MD'2, Pedro L. Silva, PhD'.3,
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Figure 3.
[12F]-flucrodeoxyghicose uptake rate (K) of the ventilator-induced lung injury (VILI) and
control lung grouped by injury model. Specific K;(Kg) of the VILI lung ( black frrangles,

Volitravma, diisiik TV ve daha diisiik basinglardaki atelektotravmaya gore daha fazla
inflamasyona yol agmis olup, statik stress ve strain'in VILI'nin major determinantlari

oldugunu disiindirmektedir. ot e B 206 St 4 8545



Ventilator AC'in durumu

C h C Ac inh jenitesi h
Basing(DP ,PEEP) omojenite
Hacim(TV) Stress arttiricilar
Siklik kollaps-
Akim dekollaps

. Solunum sayisi . ‘ ‘ AC boyutu(sdem)

Tek bir fiziksel
degiskenin
komponentleri
— Mekanik giig

Gattinoni L Intensive Care Med (2016) 42:1567-1575



Mekanik glg(eneri)

e VILI'de; Pplat, PEEP ve DP kadar tidal siklusun dinamik
ozellikleri ve solunum sayisi da onemlidir

* Pstrain orani AClerin viskoelastik yapisini(parankimal eneri
dagilimini) bozar

» Tekrarlanan tidal inflasyonlar sonucu olusan enerji yikd

hasar sirecinde primer rol oynar

* Koruyucu ventilasyonda; enerji yuku, mekanik heterojenite
ve hasarlayici strainin sinirlandirilmasi akilcil hedeflerdir




Intensive Care Med (2016) 42:1567— 1575
OO 1001007 5001 34-016-4505-2
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Ventilator-related causes of lung injury:
the mechanical power

L. Gattinoni'”, T. Tonetti’, M. Cressoni®, P Cadringher?, P Herrmann', O. Moerer', A. Protti®, M. Gotti?,
. Chiurazzi?, E. Carlesso?, . Chiumello® and M. Quintel!

Mechanical power: components

we | TV p-'"f /
wo | Akimoo St YA
AP —/ /| Frekans

s : / +TV
, ;’{ = Flow
5% P « Driving Press
‘F x;/ *RR
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Fig. 4 The percent increase of mechanical power as a function of
TV/AP finspiratory flow (diamonds, squares and triangles), RR (stars),
PEEP (circles). The variations of mechanical power with TV, AP, and
inspiratory flow are exactly the same, lying on the same line {for
clarity, we show the mechanical power variations at different percent
variations of TV, AP,,, and inspiratory flow, otherwise all points would
have been overlapped). While the mechanical power increases by

37 % with a 20 % increase of TW/AP,,/inspiratory flow, it increases by
27 % and by 5.7 % with a 20 % increase of respiratory rate and PEEP.
respectively. All the computations were done by changing one vari-
able at a time, while keeping all the others constant

L. "

Gattinoni L Intensive Care Med (2016) 42:1567-1575




Mechanical Power and Development of
Ventilator-induced Lung Injury

Massimo Crassoni, M.D., Miriam Gotti, M.D., Chiara Chiurazzi, M.D., Dario Massari, M.D,,

(AnesTHESIOLOGY 2016; 124:1100-8)

Volume (ml)

Ll A ] 1

0 10 20 30 40
AAirways minus aesophageal pressure (cmH,0)

P/V egrisinin inspiratuar kolu ile y aksi arasindaki alan
her solukta uygulanan mekanik enerjiyi (MP) verir.




VALI icin risk faktorleri

« ARDS

* Yiksek tidal hacimler

* Kan trdnd transfizyonlari

« Asidemi (pH < 7.35)

* Restriktif akciger hastaligi
* Sepsis

* Genetik varyasyonlar?




VALTI Klinik prezentasyon ve tani

» Hipoksemide kotilesme ve O, ihtiyacinda

 AC grafisinde yeni veya artmis bilateral interstisyel veya
alveolar opasiteler

* Toraks BT de heterojen konsolidasyon ve
atelektazi,fokal alveolar distansiyonu temsil eden
hiperlisent akciger alanlar:

* Patognomonik ozellikler yok

* Alternatif nedenler (ASYE, pulmoner 6dem) tan
konmadan once her zaman g6z uninde tutulmaldir.




Patient with ARDS

I

= Tidal wolume = & mifkg PFEW

= Plateaw pressure <30 cm of water

= PEEP and inspired cxygen fraction tabla

Heart-beating organ donor

= Tidal walu me= &8 ml [kg PEW

» PEEP ot 810 crm of water

|

= Aprea tests ing continusus
positive alrway _.' presmine
= Closed ainway suctioning

R-h: nn'-ent mareLers after
||||||||

IJ‘

= Allowing plateaw pressure =30
# Lise of higher PEEP levels

+ Measuring esophageal presssme
to set pressunes Cons

IF atient has ﬁ' Feest waall
5 ar

|:I I:ﬁl. sionjoons :I

C

« Patient with normal lungs in ICU

« Anesthetized patient undergoing
major abdominal surgery, at high risk

for complications

| Frotectiy e vertilation sirategy

!

# Tidal wolure =& 8 milfkg PEW
# Platesi pressu re - 20 om o of water
= PEEP ot 42 o of warter

= Recruitment mansuvers see|

30 minutes foranesthe tlzedpaﬂ nts

|

Coveat: ‘

If patient has acute brain
injury. menitor for
respiratoy acidosis

\

IFRJF <150 mm Hg

— If patient still is in distr
bas extremne by poeem
s e therap

MV alan has‘ralarda ARDSge olan

yararlar: sebebiy

le tedavide rutin

olarak kullamlmak‘radlr'

ARDS

optimal

d‘FI MV uygulanan hastalar igin

Bazi gal gmalar ARDS'li hastalarda

or'u en

usuk

V ventilasyonun

a dalarinin ARDS'si olmayan hastalara
da uygulanabllecegml ongormektedir.

LAk

si olma
ideal

Kan olgularda yaklagik 6-8

Futier E N Engl J Med 2013; 369: 428-37.
Ladha K BMJ 2015; 351: 3646.



VALI-Onlemler

Prone positioning reduces Neuromuscular blockade

volutrauma, atelectrauma may lead to reduced
and biotrauma volutrauma and biotrauma

Higher PEEP lessens
atelectrauma and biotrauma
and may improve mortality
In some patients with ARDS

Low-tidal volume ventilation
reduces volutrauma and
biotrauma and improves
mortality in ARDS

Extracorporeal e
Biomarkers could guide P Driving pressure could
3 technologies can facilitate L
ventilator management, be used to set individual
g A further lowering of tidal
while gene expression tidal volumes and further
volumes which is
patterns could indentify 5 Satod witha reduced reduce biotrauma, while
patients at risk of VILI esophageal pressure
and biotrauma pro-yaRInRsIony could guide PEEP levels
bietrauma response

CHEST 2016; 150({5): 110%-1117



Ventilator iliskili diyafragma
disfonksiyonu

» Diyafragma inspirasyonun temel kasi olup, dakika
ventilasyonun %70'den sorumludur.

« Spesifik kuvveti 6lglilebilen tek inspiratuar kastir
[transdiyafragmatik basing 6lgiilerek (Pdi)].




Ventilator iliskili diyafragma
disfonksiyonu

MV kullanimina bagli diyafragmanin kuvvet olusturma
kapasitesinde azalma




Ventilator iliskili diyafragma
disfonksiyonu

A * Cogu ¢alisma hayvan deneyi

First laboratory 2003

Mechanistic

investigation Discovery that .

of MV-=induced MVp omates expelnmelnts

diaphragm 2002 2003 - xidative stress mnt;ntueénth;e

weaknessin  1997- mal studies d ph agm- 2008 quest to develop
;QE'E’ animals In vivo contractie f WMy.  mechanistic WEnth . dinic ma;rmasures .
iaphiragm dysfun fu ction with studies begin irmeg ° I I l I I I
afrophy 5 days of MV Tpﬁf and humans  foprevent VIDD nsan aria ya IHan ga | ma ar
observed in in baboans mntrar,tl

o beyin olimu gergeklesmis
organ dondrlerinden

toraks cerrahisi

1988 1994 1997 2002 2003 2008 2013




Ventilator iliskili diyafragma
disfonksiyonu

* MV uygulanan olgularin %60-80'de

* Ekstremite kaslarina gore 2 kat

(%

Diaphragm Thickness
Baseline) .
o

) Mv‘deki her‘ gun 0/06 incelme 1Mezcha;ical4v9rf;|atinhﬁ (D;ﬂ”

Demoule A. Ann Intensive Care 2016;6(1):75.
Dres M. Am J Respir Crit Care Med. 2017,;195(3):57-66



Ventilator iliskili diyafragma
disfonksiyonu

arastirihp dislanmahll!




Ventilator iliskili diyafragma
disfonksiyonu

* Sepsis

» Endokrin ve elektrolit bozukluklar
 Hipofosfatemi,hipomagnezemi,hipokalsemi
* Hipotiroidi
« Uzamig hiperglisemi

* Belirgin malnitrisyon

- Ciddi tedavi edilmemis bobrek yetmezligi

* Noromuskiiler bloke eden ajanlar kullanimi

* Uzun siire yiiksek doz kortikosteroid kullanimi




VIDD-Patofizyoloji

Kas kalitesinde bozulma

* Defective contractile mechanisms

SARCOLEMMAL MEMBRANE

N"\\ ’:0‘(’-“.»
Calciumiong <« *,
= -
e —. C =
‘ SARCOMERE - igJ)i
cz *Sarcomere disruption e e
+ Thick and thin
filament protein SARCOPLASMIC
dysfunction RETICULUM

» Abnormal calcium
leakage from
sarcoplasmic reticulum
release channel

Kas miktarinda azalma

* Altered protein balance

ATROPHY

l Synthesis

' Degradation

Diyafragma Giigsiizliigi




VIDD-Patofizyoloji

Mitochondrial dysfunction

* Mitokondriyal disfonksiyon  proongeay [N N,
* Artmis oksidatif stress | Shos

3. Degradation of
oxidized proteins

* Major proteolitik yolaklarin
aktivasyonu

EAIQ .MRF emd  Proteolysis

Fig. 4. Tllustrati xygen species (ROS)-linked signaling events that can lead to increased proteolysis and diaphragm atrophy during
pro! rolon ged M\

Powers SK, Am J Physiol Regul Integr Comp Physiol. 2013 Sep;305(5):R464-77.



VIDD-Patofizyoloji

SARKOMER

Kalin Flament

fnce Flament Mbanh

o g R E
miyoxin

titin nebulin

Prolonged MV

Oxidative
modification 1

N Ssss
2 i

~
st~ _

T T e

1. Ca?* desensitization due
to oxidative modification of

2. Proteolytic degradation
I contractile proteins

of myosin

3. Protease activation resulting
in sarcomere disruption

Contractile dysfunction

Fig. 6. Potential mechanisms responsible for MV-induced diaphragm contractile dysfunction.

Powers SK, Am J Physiol Regul Integr Comp Physiol. 2013 Sep;305(5):R464-77.




VIDD-Patogenez

 Oksidatif stresin erken bulgulari ve
diafragmanin kuvvet kapasitesinde

azalmay! diafragma atrofisi izler A
« MV baslanmasindan sonra kuvvet 2=
kaybi hizlidir (6-12 saat) 2
B ik =

* Nonrespiratuar kaslarda ilk 24-48 ]
saatte gogunlukla biiyiik degisiklik £5
olmaz )

I N N I N




VIDD-Patogenez

Case
‘ € 6000 & 100 1
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Uzamis MV kas liflerinde atrofiye yol agar

Levine S, N Engl J Med. 2008 Mar 27;358(13):1327-35



VIDD-Tani

« Abdominal paradox

co\Seoo

bosluguna dogru ¢ekip abdominal duvarin igeriye dogru hareketine
yol agar

* Supine pozisyonda en iyi
« Weaning denemelerinde diyafragma disfonksiyonu???
» Ekspiratuar kaslarin kasilmasiyla da geligebilir
» Iyi AC mekanikleri ama hizl yiizeyel solunum indeksi varligi

* AC grafisinde diyafragma yiksekligi




VIDD-Tani

* Frenik sinirin bilateral manyetik veya elektriksel olarak
aktivasyonuyla transdiyafragmatik basincin belirlenmesi

» Diyafragma gliclini saptamada altin standart




VIDD-Tani

» Transdiyafragmatik basing
(Pdi) diyafragma boyunca
olusan basinci gésterir

* Pdi 6lgumd icin biri mideye
digeri 6zofagus olmak iizere
iki balon katater
yerlestirmek gerekir

* Pdi= Pab-Ppl = Pga-Pes




VIDD-Tani

« Saglikh gondllilerde PdiTw 28-38 cmH,O
* %30 olguda <5cm H,0

 Sadece %6 olguda >15 cmH,0

Supinski 6S Crit Care. 2013;17(3):R120.



VIDD-Tani

* Normal diafragmatik
ekskirsiyon(solunum
sikllistinde hareketi) sinirlari
0.9-9 cm

¢ <10-15 mm

 Erkeklerde 1

e Derin nefes alma>Burun
¢ekme>normal solunum

Chest 2018; 153(4):1040-1051



VIDD-Diyafragma USG

* MV'nun ilk glinlerinde
diyafragma kalinliginda
azalma (atrofiye isaret
eder) daha diisiik weaning
olasiligina isaret eder

¢ <2 mm

TN PLEURA. e,

. P — "ﬁ‘.‘,_\‘ :N - ": ; |
*=—PERITONEUM PERITONEUM o ‘

Chest 2018; 153(4):1040-1051



VIDD-Diyafragma USG

* Avantay
Yatakbasgi uygulanabilir
Noninvaziv

* Dezavantaj
Uygulayiciya bagl degisken sonuglar-egitim gerekli
Diafragmanin motor uyariimasinda sorunlara bagli(sedasyon) degisken
olabilir
YBU'de kullanimi ile ilgili RKC yok

Zambon M Intensive Care Med. 2017;43(1):29-38
Dres Crit Care 2018;22:73



Mechanical Ventilation and Diaphragmatic Atrophy
in Critically lll Patients: An Ultrasound Study

Massimo Zambon, MD'; Paolo Beccaria, MD!; Jun Matsuno?; Marco Gemma, MD!; Elena Frati, MD';

80

TABLE 1. (Continued). Characteristics,

Ultrasonographic Data, and Outcomes
of the 40 Patients Who Underwent the —
153 Ultrasound Assessments

B0

40

Daily atrophy rate for ventilation classes (%)

Thickening Fraction (%)

SB/CPAP +2.319.5 ?
PS 5-12 —-1.5+£10.9
PS> 12 -56+129 N
CMV _'?.5 i 1 2.3 SBr?'PAF' Ps_'fmz Ps>12 C'\,IW
n=4g n=5&v n=27 n=24
SB = spontaneous breathing, CPAP = continuous positive airway pressure, moSaies G~ contolied mechanical ventiation £5 5712 — pressure
PS = pressure support, CMV = controlled mechanical ventilation. support veniilation > 12cm Hpogjgh;;fg; SB/CPAR — spontaneous

(Crit Care Med 2016:; 44:1347-1352)



REVIEW Open Access
@ Crosshdark

Diaphragm dysfunction during weaning
from mechanical ventilation: an
underestimated phenomenon with clinical

implications

mechanical wentilation

Table 1 Prevalence of diaphragm dysfunction at weaning from

Author [ref] Populations

Prevalence

Studies using ultrasound

Kim et al. [8 Medical KU
Jiang et al. [47 Medical 12U
DiNino et al. [34 Medical IZU
Luetal [48 Prolonged MV
Studies using pressure generating capacity
Watson et al.[15 Medical 12U
Supinski et al. [49 Medical ICU
Jung et al. [5 Medicalbsurgical ICL-AW
Laghi et al. [50 Prolonged MV - COPD
Drres et al. [& Medical KU
Lerolle et al. [17 Post-cardiac surgery

24/82 (29%)
20/55 (36%)
15/66 (23%)
14741 (34%)

26/33 (79%)
48/57 (B4%)
32/40 (B0%)
12016 (73%)
48/76 163%)
15/28 (68%)

wiea kness; COPD: chronic obstructive pulmonary disease

ICLE intensive care wnit; MY: mechanical ventilation; ICU-AW: ICU-acquired

Dres and Demoule Crtical Care (2018) 22:73



Open access Research

BMJ Open Ultrasound assessment of diaphragmatic
dysfunction as a predictor of weaning
outcome from mechanical ventilation: a
systematic review and meta-analysis

Conclusions Both DE and DTF showed good diagnostic
performance to predict weaning outcomes in spite of
limitations included high heterogeneity among the studies.
DD was found to be a predictor of weaning failure in
critically ill patients.

Qian Z, et al. BMJ Open 2018;8:2021188.



VIDD-Tedavi

* Parsiyel diafragma aktivasyonu (AC,ASV kisa periyodlarla
aralikli spontan solunumlar)

* Frenik sinir stimilasyonu

* MV 6ncesi riskli hastalarda diafragmatik reservi arttirma
egzersizleri glglendirme

* Farmakolojik ajanlar ???
* Mitokondri hedefli antioksidanlar
* Proteolitik yolak modilatérleri
 Miyofilament kalsiyum duyarligini arttiran ilaglar




Sonug

 VALI
Dustik tidal volim
Ozellikle dugik dinamik strain(Driving pressure)
PEEP etkisi tartismal
Dinamik diger degiskenler gozardi edilmemeli(SS sayisi,akim hizi)
Mekanik gu¢ yeni trend

- VIDD
Hizla gelisen tablo
Sepsise bagl myopati diglanmal
Tanida Diafragma USG umit vadediyor
Kontrolli mod kullanimindan kaginmali
Diyafragma uyarici tedaviler??
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