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»Mekanik ventilatorler, yapay, eksternal «akcigerler»

> 11k gelistirilme amaclari;
* Solunum kaslarinin gérevini tGstlenmek;
»GuUnimiizde amac;

* Solunum kaslarina ve solunum isine destek olmak

ESICM PACT- Mechanical Ventilation Skills and techniques . Patroniti N, Update 2011
UptoDate 2016: Overview of Mechanical Ventilation. Courey AJ, Hyzy RC
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»Invaziv MV dinamik bir siirec ] -
:_,, COnenl]”. ..
»Baslangic ayarlari yapiimall -

»Hastanin durumuna, solunum mekaniklerine ve
ihtiyaclarina gore ayarlar duzenlenmelil!!!




Uluslararast Katilimli

Asyop AKCIiGER SAGLIGI KONGRESi 55

Belek/Antal
g’.ﬂ# fﬂ-:fﬂffz t.@ff# /Kﬁ&‘ﬁf‘ﬂ-#ﬁf .

ﬁ‘P va 760 mmHg

Diaphragm Diaphragm
relaxes contracts
upward downward

BOYLE KANUNU
Isi sabit ise Basing x Volim degismez
P1xV1=P2xV2
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Chest wall Chest wall

Airflow in

Airflow out

Lungs - Lungs
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FIG. 1.2 The mechanics of spontaneous ventilation and the resulting
pressure waves (approximately normal values). During inspiration,
intrapleural pressure (Pp,) decreases to =10 cm H,0O. During

exhalation, Py, increases from —10 to =5 cm H,0. (See the text for
further description.)
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f Paw

Transrespiratuar

basing
Pra
Transtorasik basing
(P;r veya Pyy)
\ I:)al\ir
Transpulmoner
basing (P))
P.wo -~ Mouth or airway P or Pyp = Transpulmonary pressure
opening pressure (P = Paw - Ppl)

Paw - Alveolar pressure P, or Pt = Transthoracic pressure
P, - Intrapleural pressure (Paiv — Ppg)

Pys - Body surface pressure P, = Transairway pressure (P, — Pan)
Paw - Airway pressure (= P,,,0) Pig = Transrespiratory pressure
(Pawo i Pbs)
FIG. 1.1 Various pressures and pressure gradients of the respiratory
system.

From Kacmarek RM, Stoller JK, Heuer AJ, eds. Egan’s Fundamentals
of Respiratory Care. 11th ed. St. Louis, MO: Elsevier; 2017.




Intrapulmonary
pressure. Pressure
inside lung decreases as
lung volume increases
during inspiration;
pressure increases
during expiration.
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Pleural cavity pressure
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* Negatif Basincli Ventilasyon:

Subatmospheric
(megative) pressure

A.hmr.pinri:

pressure 1

FIGURE 8-1 By applyirg subatmospheric preswre oround the chest wall
you «on produce a drop in pressure in the airway and gos flow inta the lungs.

Kaynak: Cairo JM, Pilbeam SP. Mosby’s respiratory
care equipment, ed 7, St Louis 2004, Mosby




Uluslararast Katilimli

RECHEN TALL K VE O M NS RS

D AKCIGER SAGLIGI KONGRESI

(_ﬁ'zw fafnwz t_@ﬂ# /frﬁ?#ﬁf‘ﬂ-#ﬁz, =

9-12 Nisan 2025
Sueno Deluxe Hotel,

Belek/Antalya

* Pozitif Basincl Ventilasyon:

Pasitive pressune

Avmasphanic pressurs

FIGURE &7 Aaplication of paifive pressuse of the girwmy
provides o pressure grodient and therefore gas Flows into the bangs.

Invaziv MV

Noninvaziv MV

Mechanical ventilator

blows air, or air with increased
Endotracheal tube goes  oxygen, through tubes into
through patient's mouth the patient's ainways
and inta the windpipe

Nasogastric tube goes ‘ \ i = = | £
through patients nose ‘ﬁ'“" =2l ( Y

and into the stomach — ! £~ lN indicall

\ | O e urse periodically

~eoR u -.'-r-—" _; \I ‘ chicks the patient.

II.

passes through a hurmidifier,

7—Mr I'Tawlng to the patient
/ wl'uch warms and moistens
| I
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Kaynak: Cairo JM, Pilbeam SP. Mosby’s respiratory care

equipment, ed 7, St Louis 2004, Mosby




Pozitif Basin¢h Ventilasyonda Gaz u m

Akimi Temel Denklemi

ellla—

= (Ventilator tarafindan olusturulan pozitif I @

basing)+ (inspiratuar kaslar tarafindan
olusturulan negatif plevral basing)

o Passive FRC -
= P elastans + P resistive \/ \

=(Elastans x Volim)+(Rezistans x Akim)

G0N ™

Ptot (t)= Pmus(t)+Paw(t)=V’(t).Rrs+VT(t).Ers+PEEPi

Pilbeam SP. Basic terms and concepts of mechanical ventilation.,in Mechanical Ventilation:Physiological and Clinical
Applications ed 4, St Louis 2006, Mosby
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* Hangi temel parametreleri ayarlamaliyim?
»Mod
» Tetik (Trigger /sensitivite) ayar
» Frekans
» Tidal Volim
»>FiO,
»|:E orani
> Inspiratuar akim paterni
»Alarm limitleri
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Ventilasyon Siklusu Faz Degiskenleri

Pressurization

airway 4 / Cycling

pressure

[

Ventilation:Physiological and Clinical Applications ed

Kaynak: Pilbeam SP. Basic terms and concepts of
4, St Louis 2006, Mosby

mechanical ventilation.,in Mechanical
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* Tetikleme ayarini yapalim:
»Mandiel

»Zaman-KontrollU

»Hasta (Basing/Akim) —Asist

»Hasta/Zaman-Asiste-Kontrol
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e Basing Tetikleme;
»-1ile -5cmH,0 (en sik-2,-3cmH,0)

A B
. Exp: Insp, . Exp_. Ins.p_. P
~, Tubing Tubing - P . ., Tubing Tubing
*, X -\‘ ) Ve ,-"JJ M &1\ y A Iy
, . y , A M o
\‘\ A ) / . , " yd ’/
\x \ S \\ G .
R —<— 0 cm HzO o  —e—et— =3 cm HxO
Pressure | Trigger ( E
Before —— 0cmHz0 Pressure —— —=3cmHz0 =
Inspiratory at Beginning e
Effort Inspiration =
FIGURE 3-9 Pressure-trigger mechanism. (&) Before an inspiratory effort, the pressure in the
airway and wventilator tubing eguals 0 cm HLOL A mechanical breath is not initiated because there
is no pressure drop to trigger the ventilator sensitivity settings. (B) At beginning inspiration, the
pressure in the airway and ventilator tubing is —2 om H O, A mechanical breath is initiated be-
cause the pressure drop is sufficient to trigger the wentilator sensitivity setting (assuming it is set
as —3 cm HO or less).

Clinical Application of Mechanical
Ventllatlon, Fourth Editlon

DavidW. Chang




Uluslararast Katilimli

AKCIGER SAGLIGI KONGRESI 555

Sizin S eSIn/Z, Srzin Kon greqiz,

Belek Antalya

BB T K3 WE O M A TG

asyoduask2025.com

 Akim Tetikleme;
» 1-10 It/dak; siklikla 2-3 It/dak

A B

Returned Delivered Returmed Deliverad

Flow - Flow Flow = Flow

& (zngage Leaming 2014

Patient Patient

FIGURE 3-10 Flow-trigger mechanism. (&) Before an inspiratory effort, the delivered flow
equals the returned flow. Flow trigger is not activated because there is no drop in returned flow.
(B} At beginning inspiration, some of the delivered flow goes to the patient and this leads to a
lovwer returmed flow. Flow trigger is activated when the ventilator senses an inspiratory effort (the
returned flow is lower than the delivered flow).

Clinlcal Application of Mechanical
Ventllation, Fourth Editlon

DavidW. Chang
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* Tidal Voliim Nasil Ayarlanmali?

IBW (ltg) Males:
50 + 2 3(height in inches — 607
» Baslangi¢ TV ayar: or 50+ 0.91Cheight in cm — 152.4)
IBW (kg) Females:
. . 45 5+ 2. 3¢height in inches — 607
> 6-8 ml/kg (ideal kiloya) or 455+ 0.91cheightin cm — 152.4)

» ARDS hastalarinda 4-6 ml/kg
» Permisif hiperkapni
» Barotravma riskini azaltir
» KOAH’li hastada yiiksek TV ayarlamak:
» Hava hapsi, V/Q uyumsuzlugu, hipoksemi ve hiperkapniye yol acar
» Bu hastalarda TV distk tutulmali, yiksek akim hizi ayarlanarak ekspiryum zamani uzatilmali

» Restriktif akciger hastasinda da diisiik TV kullaniimali

0Q
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» Pressure Support (PS) destegi ayarlayalim mi?
* PCV, PSV, SIMV modda ayarlanir
* Hastanin spontan solunum eforunu destekleme gorevi gorir
* PIP, Pplato, TV degerleri goz ontinde bulundurularak ayarlanir

* Weaning asamasinda PSV modu ile ayarlanmasi gerekir
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* PEEP ayarlayalim

» Positive End Expiratory Pressure (PEEP) veya Continuous Positive Airway
Pressure (CPAP)

» «0» olabilecegi gibi siklikla pozitif bir deger ayarlanir

» PEEP respiratuar sistemde fonksiyonel rezidiiel kapasiteyi artirma yoniinde
gorev yapar r—

""" Normal
= Obstructio

Flow

Time

Pressure

Time {
o
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PEEP Avantajlari :

Oksijenizasyonu duzeltir

Akciger kompliansini duzeltir

Olu boslugu azaltir

ol N

Yiksek kapanma volimlerinde
alveollerin acik kalmasini saglar

nd

Solunum is yukunu azaltir

6. Kardiyovaskuler etkileri vardir

PEEP Dezavantajlari:

1. Barotravma

2.  Total akciger sivisinda artis: Pulmoner
venoz ve lenfatik basincglarda artisa bagl
olarak

3. Kardiak outputta ve O2 tasinmasinda
azalma

4.  Organ perfuzyonunda bozulma

a) Serebral venoz basinci ve
intrakranial basinci artirir

b)  ADH seviyesinde artis, idrar
cikisinda azalma

c) Artmisintratorasik basinca bagl
olarak hepatik venoz donlste
azalma, hepatik konjesyon
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* FiO, ayari?
»Baslangi¢ FIO,’si %100 ayarlanmali (Dogru mu???)
» Oksijen iligkili akciger hasarini dnlemek icin en kisa stirede FiO,

%50’ni altina dusuridlmeye calisiimal

»FiO0,>%65 degerleri gerekiyorsa PEEP arttirilmali
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* Frekans belirleyelim:

» Normokapnik ventilasyonu saglayacak ideal ventilator frekansi ayarlanmali
» Baslangic frekans ayar1 12-16/dak

» Frekansin > 20/dak ayarlanmasi, otoPEEP’e neden olabilir, kaciniimali
(Shapiro, 1994)
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* Frekans ayarini nasil yapalim?
>1lk ayardan 15-30 dak sonra AKG alinir

»PaC0O2 alveoler ventilasyon ile ters orantili
olarak degisir

» Hiperkapni durumunda dakika ventilasyonu
artirilmal

(MV: fxVT; 1) oto-PEEP’e dikkat!!!

»Hipokapni durumunda f{,, VT

AWVEOLDEK] KM GAZ BASHCLAR (mirHg)

Asyop AKCIGER SAGLIGI KONGRESI (55

Marmal wenhlasyan
[ hewalan rn*.-lr A 2L Adk
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* |:E orani nasil ayarlanir?
» Genellikle 1:2-1:4 araliginda ayarlanir
»Hava hapsi ve oto-PEEP durumunda daha uzun ekspiryum sliresi ayarlanir

»ARDS’de 1:1 veya ters-oran I:E> 1 (?)
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I:E oranini etkileyen faktorler:
» Akim hizi

> Inspirasyon siiresi

» Ekspiratuar tetik

> Frekans

> Dakika volumu

(tidal voliim ve frekans)
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* Akim Hizini ve Paternini Nasil Ayarlayalim?
» Akim hizi genellikle 30-60 L/dak ayarlanir

so Medscape

Constant Descending Ramp onstant flow Decelerating flow

M l\

Resistive pressure

. Ascending Ramp Sine % l

| I‘I." [/\

'II =

Inspiration / . . / \ - 1
T T T T |

V (L/min)

S

I
I
I

Inspiration

Flow

V (L/min)
8

& Cengage Learning 2014
Pressure

-=— Time (sec) —= Time

Distending pressure

onvex constant flow pattern (dotted line), descending ramp, concave descending ramp pattern

FIGURE 11-1 Six flow waveforms available for positive pressure ventilation: constant flow,
(dotted line), ascending ramp, and sine flow pattern.

Source: South Med J @ 2009 Lippincott Williams & Wilkins

Kaynak: Benjamin D. Singer, MD; Thomas C. Corbridge, MD South Med 2009;102(12):12381245.
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Passive Inflation

< Assisted Breath

< Pressure-Time Product

Time

Kaynak: Pilbeam SP. Basic terms and concepts of
mechanical ventilation.,in Mechanical
Ventilation:Physiological and Clinical Applications ed
4, St Louis 2006, Mosby
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» Alarm Limitlerini Ayarlayalim mi?

» Duslik Vte alarmi;

» Ekspirasyon ile atilan mekanik tidal voliimden < 100ml ayarlanir
» Duslk inspiratuar basing alarmi

» Gozlenen Peak insp. Basincin 10-15 cmH20 altina ayarlanir

» Yiksek inspiratuar basing alarmi

» Gozlenen Peak insp basincin 10-15 cm H20 zerinde ayarlanir (Dikkat!!!)
» Apne alarmu:

» 15-20 snile solunum olmadiginda
» Yiiksek frekans alarmu:

» Gozlenen frekansin 10/dak Gzerinde ayarlanir

» Diisiik ve yliksek dakika ventilasyonu alarmi
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Ayarlari Yaptim
Hastami Nasil Takip Etmeliyim?

Limitler Nelerdir?




Uluslararast Katilimli

sevop AKCIGER SAGLIGI KONGRESI 55
g"&'ﬂf (S’aﬂwz t_g;.«"’.E'M' /rﬂ#ﬁf"ﬂ-#fz

Belek Antalya

RECHEN TALL K VE O M NS RS

asyoduask2025.com

Pozitif basincli ventilasyonu etkileyen faktorler:
» Akim, basing, volum

» Komplians
» Gogus duvari
» Akciger
» Elastans
» Rezistans
» Hava yolu capi
» Bronkokonstriksiyon
» Bronkodilatasyon
» Hava yolu direnci- mukoz engelleme

» Work of breathing (Solunum is yuku)
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* Peak inspiratuar Basing (PIP):

* Inspiratuar fazdaki en yiiksek basincg
* Belirleyen faktorler

e AC-Gogls duvari kompliansi

e Havayolu rezistansi

* Verilen tidal volim

* Inspiratuar akim hizi

* End ekspiratuar basin¢ (PEEP)

e Solunum is yukt (WOB)

* inspiratuar pause:

* Amac: AC’de havanin dagilimini diizeltmek

* Optimum V/Q uyumunu saglamak

In ventilated adults with
normal airway resistance,
Ri,max is usually 5-8
cmH20/1/s (including the effect |
Ppause of an unobstructed
endotracheal tube of
appropriate gize)

The clinical interpretation of
measurements of respiratory
systern compliance is easier
when referred to the ideal body
weight (normal value: 1 —1.2
-—V'ei ml/emH20/kg)

-=— Ppeak

Ppeak =  peak airway pressure
Ppause = static end-inspiratory

pressure

PEEP = pasitive end-expiratorny
pressure

PEEPtot = total intrapulmonarny
PEEP

Vei= end-inspiratory flow

Vi= tidal volume

Ri.max = Ppeak—Ppause
i Vei

PRERRt.. . SRR
Cogs Ppause-PEEPLOt
01 2 3 4 5 6 7 8 9 1011 12 13 14 RC = Ri,max=Cqgs

PEEPi = PEEPtot—FPEEP

Frozen curves during passive VCV with constant inspiratory flow and double hold
manoeuvre, for manual measurement of passive respiratory system mechanies

* VD/VT oranini azaltmak

Kaynak:
ESICM PACT- Mechanical Ventilation Skills and techniques. Patroniti N, Update 2011
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resistance
flow

Pplat

compliance
tidal volume

auto-PEEP Artmis havayolu Azalmis akciger
rezistansi kompliansi

) PIP-P
C —; "1 R,u'l. - ==

s p___ PEEP

plat total 1

Kaynak: Benjamin D. Singer, MD; Thomas C. Corbridge, MD
South Med 2009;102(12):12381245.
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KOMPLIANS
Voliim degisikligi / Basing degisikligi

«Akcigerin genisleyebilme kolayligi»
Belirli bir basing artisina bagli olarak olusan hacim artisinin ol¢lisu
(1/elastans)

Pilbeam SP. Basic terms and concepts of mechanical ventilation.,in Mechanical
Ventilation:Physiological and Clinical Applications ed 4, St Louis 2006, Mosby
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ELASTANS (1/KOMPLIANS)

.U.

Voliim degisikligi / Basing degisikligi

«Gerilen akcigerlerin eski sekline donebilmesi»
Akcigerin elastik ozellikleri (1/3)
Sivi iceriginin ylzey gerilimi (2/3)

Pilbeam SP. Basic terms and concepts of mechanical ventilation.,in Mechanical
Ventilation:Physiological and Clinical Applications ed 4, St Louis 2006, Mosby
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» Komplians:
» Statik komplians;

> Inspiratuar gaz akiminin olmadigi, 2-5 sn
inspiratuar duraklama sonrasi dengede olclilen
komplians

» Cstat= VT/Pplat-PEEP

» Bu duraklamayi yapmak zor

» Kisa sureli (0.5-1sn) lik duraklama sonrasi
Olculen komplians “quasistatic” «yari-statik»

» Cqs= VT/Pqs-PEEP

» Saglikli insanda Cstatik, Cqgs birbirine yakindir
ama KOAH, ARDS’de boyle degildir.

» Dinamik komplians;
» Cdyn=VT/Ppeak-PEEP

Belek/Antalya
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Pressure — time curve (volume — oriented mode)

Pressure(
m t!a r)

C Peak pressure

Resistancefgespur s
7’
(R-V) P

"Resistance pressure"
(R-V)

7
Gradient

vic Driving Pressure
Vi/C
“ Flow-phas@ause-phasg
. x , | rPeer
im
L < Inspiration time j< Expiration time j Ukt
(V sp = cCONSL.)
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Compliance of the lungs, chest wall, and the combined lung—chest
wall system. At the functional residual capacity, the forces of
expansion and collapse are in equilibrium. Reprinted from [3] with
permission from Elsevier.

Normal toplam komplians:(akciger+gogiis duvari)= 200 ml/cm H20
Basing 1 cmH20 arttiginda akcigerler 200ml genisler
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Table 1

Causes of decreased intrathoracic compliance

Causes of decreased measured chest wall compliance Causes of decreased measured lung compliance
Obesity Tension pneumothorax g
Ascites Mainstem intubation %
MNeuromuscular weakness (Guillain—Barre, steroid myopathy, etc.) Dynamic hyperinflation E
Flzil chest (mediastinal removal) Pulmonary edema E—
Kyphoscoliosis Pulmonary fibrosis 0
Fibrothorax Acute respiratory distress syndrome §
Pectus excavatum Langerhans cell histiocytosis 2
Chest wall tumor Hypersensitivity pneumonitis g
Paralysis Connective tissue disorders ;‘é
Scleroderma Sarcoidosis E
Cryptogenic organizing pneumanitis 4
Lymphangitic spread of tumor % f
Shown are the causes of decreased intrathoracic compliance, partitioned into causes of decreased measured chest wall compliance and causes of E

decreased measured lung compliance.
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Histereazis; elastik

yapilarda uygulanan
> kuvvet sonrasi olusan
volum degisikliginin
kuvvet ortadan
kalktiktan sonra belirli
bir zaman korunmasi

:sjndu:slﬂ!ﬂ!ﬁ com

Volume

=

R e e

r-.‘sag-un pmam e

e

Pressure—volume curve. Shown is a pressure—volume curve developed from
measurements in isolated lung dunng inflation (inspiration) and deflation
(expiration). The slope of each curve is the compliance. The difference in the
curves is hysteresis. Reprinted from [3] with permission from Elsevier.

P-V Egrisi- Egrinin egimi kompliansi verir
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As compliance decrsases, volume control ventilation yields
higher and higher peak airway pressure in order to achieve
the same volume.

PEEP Peak airway pressure

Voliim Kontrollli Ventilasyonda P-V Egrisi ile Kompliansin Degerlendirilmesi

http://www.derangedphysiology.com/
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As compliance decreases,

pressure control ventilation
yields less and less volume
for the same pressure level

PEEP Inspiratory pressure

Basin¢ Kontrollli Ventilasyonda P-V Egrisi ile Kompliansin
Degerlendirilmesi

http://www.derangedphysiology.com/



UASK 2025

Uluslararast Katilimli

ASYOD AKCIGER SAGLIGI KONGRESI 555
et S Si eSINIZ, Sizin £ Myﬁe-wz

Belek/Antalya

AC’lerin kompliyansi

* Egrinin dik olmasi yiiksek
kompliyansi, yatik olmasi

~_— diisiik kompliyansi
gOsterir.

* Dolaysiyla AC
kompliyans1 yiiksek
voliimlerde en diusiik,

fe——— L rezidiel volim

PRESSURE AROUND LUNG (cm waser)  seviyelerinde en yiiksek

noktasindadar.

VOLUME (L)
1.0
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Figure 5

e -

TRANSPULMONARY PRESSURE

The inspiratory limb of the pressure—volume curve (dark line) divided
into three sections. Section 1 (low compliance) and section 2 (high
compliance) are separated by the lower inflection point (LIP). Section
2 (high compliance) and section 3 (low compliance) are separated by
the upper inflection point (UIP). In this example, the LIP is marked at
the point of crossing of the greatest slope in section 2 and the lowest
slope of section 1. The UIP is marked at the point of 20% decrease
from the greatest slope of section 2 (a calculated value).

Critical Care October 2005 Vol 9No 5 Grinnan and Truwii
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 Rezistans: «Akima karsi diren¢»

* {letici hava yollari sorumludur
* Rezistans: Ppeak-Pplato/ Akim Hizi
« Akim Hizi: Tidal Volim / inspirasyon suresi

* Raw (cmH20/L/sn): A
* Entiibe olmayanlarda: 0.6-2.4 cmH20/L/sn
e Entiibelerde > 6cmH20/L/sn
* Endotrakeal tiip rezistans artisinda 6nemli!!
e Tup ne kadar kicuk olursa, rezistans o kadar fazla olur
* Hava yolu hastaliklari rezistansi artirir

720 e

Pilbeam SP. Basic terms and concepts of mechanical ventilation.,in Mechanical
Ventilation:Physiological and Clinical Applications ed 4, St Louis 2006, Mosby
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REZISTANSIN
AKIM VOLUM EGRISi iLE DEGERLENDIRILMES]
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: /1\‘ inhalation
: \\ r \
I |' | I
: ™~ f \
.’ N \
F 2 ; \ . = | . Volume|
o . | . u—cj T before ){
W % \ # bronchodilator
=\ / J
E s,
: N ,f’/ Ir
b S— fter ~
. ) ) dailern
VOLUME bronchodilator
exhalation

Flow—volume loop. A flow—volume loop is shown, with exhalation
above the horizontal axis and inspiration below.

Fig. 22. Flow-volume curve illustrating response to broncho-
Hilation in a patient with obstructive lung disease.

RESPIRATORY MECHANICS DURING MECHANICAL VENTILATION

Critical Care October 2005 Vol 9 No 5 Grinnan and Truwit RESPIRATORY CARE » NOVEMEBER 2014 VoL 59 No 11
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Pealk flow

Improved Peak Flow
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Zaman Sabiti: Komplians x Rezistans

A: Normal AC é@
. ——

B: Diisiik komplians;
alveoller hizlica dolar ama daha az hava girer
(Kisa zaman sabiti; 6rn ARDS)

Volume

Volume

Volume

alveoller yavas dolar, daha yavas bosalir.

C: Artmis rezistans; 1 l _________
(Uzun zaman sabiti; 6rn KOAH) e
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Driving Pressure-Surucu Basing

5‘ PIP
T Driving pressure=
E Plateau
2 (Plateau pressure - PEEP)
: APressure = (VT/Compliance)
ﬁ PEEP
o Lung APressure = (VT/ Static Compliance)
o
Time (s)

Fig. 21. DP is the difference between Py and PEEP, and is a correlate of the ratio between VT and the compli-
ance of the respiratory system.
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Volume
Cirs]
- - [Ve=] :
Pplat — PEEP® — C
s -
._ o
2 indicates clinician controlled ;’f"
[independent variable] '
L
AP ‘
i >
+5 +15
Pelat
Paw [em H20]
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Driving Pressure

15 cm

Airway
Pressure

Tradeoff between PEEP and Driving Pressure

Low PEEP & High Driving Pressure High PEEP & Low Driving Pressure
A A
Peak Pressure Peak Pressure
4 / 15 cm 4«
4

g i

5- i

u:u' » PEEP

9

®

a

-

)

PEEP
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» Driving Pressure < 15 cmH,0
* AP (Driving Pressure);

— Tidal volumun akcigerde ne kadar mekanik » Pplato < 30 cmH,0
bozulma (dinamik strain) yarattigini tahmin
eder,
* Plato basinci (Pplato); N—
— Akcigere uygulanan basinci (akciger stresi) . A
yansitir., \

Onentlt..

[ )

 Her ikisi de barotravma riskini olcer.




How to measure respiratory mechanics during i
ontrolled mechanical ventilation

AboutOpen | 2019; 5(1): 86—89
ISSN 2465-2628 | DOI: 10.33393.abtpn.2019.300

arco Giani'?, Alfio Bronco!, Giacomo Bellani'?

PFEE

—> Py <

| |

Insp Insp Exp
hold

Fig. 1 - Airway pressure (P__) and flow during a volume-controlled

breath. PEEP, positive end-expiratory pressure; P_, resistive pres-
sure; Pd, elastic pressure.
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Asyop [controlled mechanical ventilation

AboutOpen | 2019; 5(1): 86—89
arco Giani?, Alfio Bronco!, Giacomo Bellani'? ISSN 2465-2628 | DOI: 10.33393.abtpn.2019.300
— B
P FEEPR; 2 crmH0
o

-..-.-...?..-.._'._..._.i_______}.l' }

set PEEP{ 8emto |
0 5 :

Flow —| é

FEEP 10 errHa

Volume ¢

Insp Insp Exp Exp
hold hold

Cpls = 400 / [20 - 10] = 40 ml/cmH,0

Fig. 2 - An example of how to measure compliance of the respiratory
system (Cpl ) during volume-controlled ventilation [VCV). Insp,
inspiratory phase; Exp, expiratory phase; P_ , airway pressure;
PEEP, positive end-expiratory pressure; Ppm, plateau pressure.
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— Progr i 2/ cmHzO

P — T = P
I |

PEEP

Y w INsp. flow 36 Limin = 0.6 Lisac

Flow — | - ——

20 cmHz0O

Insp II“I "55 ~ Exp

Volume o

R, = (27-20) / 0.6 = 11.67 cmH->0/L/sec

Fig. 2 - An example of how to measure resistance of the respiratory
system (R ) during volume-controlled ventilation. During an inspi-
ratory hold, the drop in airway pressure (P_ ) corresponds to the
amount of pressure generated during inspiration to overcome the
resistance of the respiratory system. lnsp, inspiratory phase; Exp,
expiratory phase; PEEP, positive end-expiratory pressure; P___, resis-
tive pressure; P_, elastic pressure; PP“H peak inspiratory pressure;

P oraxr plateau pressure.

ISSN 2465-2628 | DOI: 10.33393.abtpn.2019.300

AboutOpen | 2019; 5(1): 86—89




Belek/Antalya

Wby Uluslararasi Katilimli UASH
Asyop AKCIiGER SAGLIGI KONGRESI 55 db

PR s =— gf'z-f;r (fe,'ffkf:é; (S;..I"r'sz /Kﬂ#ﬁf"ﬂ-#!&, ]

* Work of breathing

» WOB=P XV (ventilasyonu gerceklestirecek akimin baslamasi icin gereken
enerji)

Table 2. - Determinants of work of breathing in ventilator-dependent patients

Patient's abnormal mechanics

Low compliance

High flow resistance

PEEPi
Diameter of the endotracheal tube
Ventilator circuit, valves and devices
Ventilatory pattern

VT and V'E

Inspiratory flow rate and waveform.

PEEPI: intrinsic positive end expiratory pressure; VT: tidal volume; V'E: minute
ventilation.

Eur Respir Mon, 2005, 31, 195-206. Printed in UK - all rights reserved. Copyright ERS Journals Ltd 2005.
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Figure 8
4
& InspEaticn
3 ' i -a«"j‘, ----- -
& f'-_’ _ef'f'.
= t*'ij
&
!.:;‘:
-3
=
&
wl
L -
Voluma

Calculating the work of breathing during spontaneous ventilation using
an esophageal balloon. Area A represents the work to move air into
and out of the lungs. Area B represents the work to expand the chest
wall and is calculated from a pressure—volume curve in a passive
patient receiving a mechanically generated breath. The sum of A and B
represents the total work of breathing, and it can be determined
through integration of the product of esophageal pressure and flow.
Reprinted from [1] with permission from Elsevier.
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- 24 - airway
| 14 flow
g 7]
L 1
- .
Time
20
— 154 airwa
=) = s
= ' 10 pressure
% oI
@ £ 59
o =2 o0
-5 -
Time
10 chest wall
5 elastance \
@ = 0
s O,
#L -5
&5
= =101 ~———_ esophageal
15 pressure
=20
Time
Fig. 23. Nlustration of the determination of pressure-time product (PTP). PTP is shown in the shaded area.
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MEKANIK GUC

» Mekanik ventilasyon uygulanan bir hastada
birim zamanda solunum sistemine
uygulanan total ener;ji

e TV

* Basing

 Akim hizi

* Frekans
» VILI riskini degerlendirmede kullanilir
» «Mekanik ventilasyon dozu»

Biselli et al. Lung Mechanics Over the Century

>

Ppeak B

Pplat

Mechanical Power Components
PEEP

Elastic Resistive

Pressure

PEEP

—

A

Volume
Tidal Volume

Flow

Volume

Pplat Ppeak

Time Pressure

FIGURE 3 | Schematic representation of Mechanical Power. In panel (A) we display a single breath of a patient ventilated with Volume Assist Control. Graphs show
changes in Pressure, Flow and Volume over time and highlight points of interest: PEEP, peak pressure (Ppeak) and plateau pressure (Pplat, at end of inspiratory pause).
Infigure (B), we display a Volume-Pressure loop with the same points of interest observed in panel (A). Dark gray arearepresents Resistive Mechanical Power, change in
pressure fo overcome resistive respiratory forces integrated over change in volume (tidal volume); middle gray area represents Elastic mechanical power, change in
pressure to overcome elastic respiratory forces integrated over change in volume; light gray area represents PEEP mechanical power, a static component of pressure
representing baseline tension on the respiratory system also integrated over change in tidal volume. (Adapted from Silva et al., 2019).

Front. Physiol. 13:817263. doi: 10.3389/fphys.2022.817263
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s )
MECHANICAL POWER (J/MIN)
Power of inspiration {cmHa0-L/min)
- S . . B — ,
Work of inspiration {cmH,0-L) [
| X Converslon
Pressure (cmH20 >' f
I 1 :I x Rate i
(bpm)
Volume (L) Elastic static o Elastic dynamic
Reslstive component
component component
Extended 1 | (1+01:6)
- Gatzinoni et al AW PEEP — | b e RR 0,098
squation AV - Bl i kR (60 - E]
Simplified _ Plateau Pressure — PEE,
vCv tq'ul;li@ﬁ Gattinani et al A Peak Pressure — { = = ) KRR 0,098
Surrogate Glosa et al AW Peak Fressure;- PEEP + Ff6 RR a1
_ — S :T:“_} —
Man dar Misijcion ot al AV PEEP Pinsp * '[1 e RR 0,008 |
e — _— — _ S
aquation ) R-C0 £ L
PCV Becher et al (PEEP + Pigs) - AV — PRy - £ n.r.—{ }+(-—) -{l—p‘_ﬁL) RR 0,008
Taepe Tstspa
Surrogate Bechar et al AV PEEP G RR 0,088

Pﬂwer&iurr.curr -

VE x (Peak Pressure + PEEP 4 F /6)

Surrogate formula

20

Giosa et al. Intensive Care Medicine Experimental

MP = 0.098-RR-V,-[PEEP + AP;,.]

(2019) 7:61
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Power = ExpMinVol x (Ppeak + PEEP/CPAP + Insp Flow/6)
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(S)CMV

[” additions
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W Intellicuf
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7.2 tang
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0w
- e

Pl m gk

0.00 v

Maonitoring

5.8 X ( + 5 +43/6) = 10.2 J/min
20 S
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Intelligent Ventilation since

1983

Bedside tip: How to estimate mechanical
power in volume- and pressure-control
ventilation

Mekanik Gli¢ > 17 J/Min yliksek mortalite riski ile iliskili bulunmustur

Serpa Neto A, Deliberato RO, Johnson AEW et al.; PROVE Network Investigators. Mechanical power of ventilation is associated with mortality in critically ill patients: an analysis of patients in two
observational cohorts. Intensive Care Med. 2018 Nov;44(11):1914-1922. doi: 10.1007/500134-018-5375-6. Epub 2018 Oct 5. PMID: 30291378.

Specialist. Sentara Norfolk General Hospirtal. Reviewer: Jean-
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Mekanik Gu¢ > 17 J/Min yiksek mortalite riski ile iliskili

bulunmustur o - R
Serpa Neto A, Deliberato RO, Johnson AEW et al.; PROVE Network Investigators. Mechanical power of ventilation is associated with mortality in Bedsi de t P: How to estimate mechanica

power in volume- and pressure-control
ventilation

critically ill patients: an analysis of patients in two observational cohorts. Intensive Care Med. 2018 Nov;44(11):1914-1922. doi: 10.1007/s00134-018-
5375-6. Epub 2018 Oct 5. PMID: 30291378.
21 B9

ara Norfolk General Hospital
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EVE MESAJLAR

Mekanik ventilasyon uygulanirken;

* Solunum mekanikleri belirlenmeli ve takip edilmeli
* Temel parametreler ayarlanirken sinirlarimizin ne oldugu iyi bilinmeli
* Yatak basinda temel élcimler ile bu sinirlar takip edilmeli

* Dinamik bir stirec oldugu unutulmamali, saatlik, gtinlik degisikliklere
dikkat edilmeli
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THeERES A LITILE AUuToPesf ... He NEEDS
Tite FLow UPPED 16 &5.-- THE ET Tuée CAN
(OME BACK Qem... HIS FoleY BAL IS Fuec...
AND HE WANTS 6 WATCH The LIONS GAME.

R et

TED WAS THE MASTER OF INTERARETING
VENTILATOR GRAPHICS.

TESEKKURLER...
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