Recruitment maneuver in ARDS
Rationale, protocols and utility
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Introduction

A In a normal homeostatic condition: Sigh reflex
maintains lung compliance and decreases
atelectasis However, during mechanical
ventilation, there is no sigh reflex

A One way to maintain oxygenation, FRC, and
respiratory systenelastancas the application
of recruitment maneuvers (RMs), which have

become a component of luAgrotective
ventilation strategies

Hartland BL, et aRespirCare 2015; 60: 66620



A Recruitment is the dynamic process of
opening previously collapsed lung units by
Increasingranspulmonarypressure

A Lung units can be kept open by airway
pressures that are lower than those required
to open them, leading to the concept of
recruitment using periodic higher pressure
maneuvers with application of PEEP to
maintain alveolar patency

LapinskySE et al, Critical Care 2005; 9:650
Crotti S et al, Am RespirCrit Care Med 2001, 164: 13140



Definition

A Recruitment maneuvers can be defined as a
voluntary strategy to increase the
transpulmonarypressure transiently with the
goal to reopen those alveolar units that are
not aerated or poorly aerated bueopenable

Guerin C, et al. Annals of Intensive Care 2011;
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Mechanisms of injury during tidal ventilation
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PuybasselL, et al. Intensive Care Med 2000, 26: 85D



Pressurevolume curve demonstrating tidal
ventilation at various PEEP levels
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Tidal ventilation is shown at 12, 18 and 24 ¢g@Hhvith no recruitment effect (solid lines);
at 18 cmHO with partial recruitment (18a), and at 12 and 24 ci@Hollowing an effective
recruitmentmanuever(12a, 24a)

PuybasselL, et al. Intensive Care Med 2000, 26: 85D




Physiological effects of RMs
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Rationale of lung recruitment

1.ARDS lung G&erecruitedand isrecruitable

A Atelectasigesults from increased interstitial
pressure and weight of the lung

A It can be enhanced by patient related factors
0 b e s lintraahdontinalpressure, high
levels of inspired oxygen in unstable alveoll,
patient disconnection from the ventilator,
tracheal suctioning



A Lung in ARDS can temeratedby increasing
transpulmonarypressure

A Lungrecruitabilityhas been found to be quite
low, averaging 9% of total lung mass, between 5
and 45 cm of KO

A Other investigators have found that all of the lung
can be reopened In early ARDS if a sufficient
amount of Ris generated to go over the critical
opening pressure(COP) of the lung units

GattinoniL, et al. N Eng J Med 2006; 354: 186
Borges JB, et al. AniRéspirCritCare Med 2006; 174 2683



2.Concept of COP of the lung units

A Closed terminal respiratory units should reopen once &
minimal amount of regional o maintain patency of
small airways and/or alveoli has been reached

A In humans, COP values have been found to follow a
Gaussian distribution with a mode of approximately 25
cm of HO or a bimodal distribution with a second
mode close to 40 cm_ @

A Full range of regional COP was as wide as 0 to 60 cm

Crotti S, et al. Am RespirCritCare Med 2011; 164: 13140
Borges JB, et al. N Eng J Med 2006; 3553209



3. Lung recruitment is beneficial by reducing
VILI

A Recruiting the lung is\&entilatory strategy
that can decrease VILI:

I Increase In the aerated lung mass, which
contributes to minimize the lung heterogeneity
and to increase the size of baby lung

I Prevention of repeated opening and closure of the
terminal respiratory units

Dreyfusd, et al. Am RespCritCare Med 1998; 157: 298P3



Global effect of RM
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How to recruit lung: Different types of
recruitment maneuvers

1. Thesigh RMin which higher tidal volume and

Inspiratoryairway pressures are intermittently
delivered

2. Thesustained inflation RMn which a static
Increase In airway pressure (usually in CPAP
mode) Is transiently applied (240 s)

3. Theextended sigh RMwhere a stepwise PEEP
Increases Is applied in order to increase airway
pressure in volume or pressure controlled mode

Chiumello D, et al. Minerva anestesiologica 2016; 82:221



Sigh RM

A Mimic physiological breathing
A Consists of high VT in controlled mode or high PEEP L

to a specific plateau pressure level, for a selected
number of cycles

A Pelosi et al: 3 consecutive sighs/ minute at 45 ¢@ H
pDlateau pressure

A mprovement in oxygenation, lurgjastance and
functional residual capacity compared to patients who
did not receive sighs

A High sigh frequency (up to 180/h) was associated with
hyperinflation and expression of type procollagen
MRNA In lung tissue in experimental models

Pelosi P, et al. AmREspirCrit Care Med 1999; 159: 87280
SteimbackPW, et al. Intensive Care Med 2009; 35: 11208
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Sustained inflation RM

A Most widely described RM
A OczenskiGrasso40 cm HO for 40 seconds

A Reported to improve oxygenation and lung
function and minimizetelectasisn
experimental and clinical scenarios

A Has also been associated with risk of
hypotension andarotrauma

Riva DR, et aCritCare Med 2008: 36: 19108
Meade MO, et al. JAMA 2008: 299: &345



Procedure of sustained inflation
recruitment

A Done after ensuring SBP between 1D mmHg
and HR between #040/min

A Ensure patient is sedated and paralyzed. If, FiO
<1.00, FIQto be raised to 1.00 for 5 minutes

A Ventilation mode to be changed to CPAP= most
recent PEEP level

A CPAP to be increased over 10 seconds to 40 cm
H,O (or 45 if measured BW is > 150% PBW).CPA
to be maintained at 40(or 45) cg@ for 45
seconds



A The RM to be terminated immediately and CPAP returned
to the most recent PEEP level if any of the following signs «
distress occurs:

I A. SBP decreases to 90 mmHg or by > 30 mmHg
I B. HR increases to >140/min or by >20/min
I C. SpO2 decreases by 5% and is <90%

A After 45 seconds at CPAP=40(or 45)c@,8BPAP to be
decreased over 5 seconds to the {1 level

A Most recent ventilation settings will be resumed upon
completion or early termination of RM

A If 2 RMs require early termination within a single 24 hour
Interval, no additional recruitment maneuvers to be
attempted foratleast12 hours
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Clinical studies evaluating sustained
Inflation maneuvers
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Optimal duration of a sustained
Inflation recruitment maneuver

50 ARD®atients,within24 hours of meeting ARDS criteri

A 40cmH,0O sustained inflation RM maintained for 8@fter sedation

Volume increase during the RM was measured by integratio
the flow required to maintain the pressure at 4tH,0

In earlyonset ARDS patients, most of the recruitment occurs during the first
of a sustained inflation RM. However, hemodynamic impairment
IS significant after the tenth second of RM

ArnalJM, et al. Intensive Care M@911: 37: 15884



Stepwise RM

A Hodgson: PEEP was increased from baseline
(range 1618) to 20 30and 40 cm ED every 2
minutes to achieve maximum alveolar pressure o
55+ 3 cm HO, then decreased at®inute
Intervals to 25, 22.5, 20, 17.5, and 15 cpOH
until a decrease of 1% to 2% oxygen saturation
from maximum was detected

A Since stepwise RMs recruit lung units as
effectively as sustained inflation with a lower
mean airway pressure, they may lead to less
hemodynamic compromise and hyperinflation

Hodgson CL, et al. J Intensive Care N2éd1; 26: 419



A In experimentakndotoxininduced mild
ARDS, stepwise RM, compared to sustained
Inflation, was associated with reduced type
epithelial cell damage and decreased

expression of markers associated with fibrosis
and endothelial cell damage

Silva PL, et al. Crit Care Med 2013: 41: eXbH
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Clinical studies evaluating extended
sigh maneuvers

13

47

ALI/ARD Observ
S(early) ational

ARDS(ec Rando

rly)

mized

VT 7.8 ml/kg
IBW PEEP 18
cmH,0

VT 8 ml/kg
PEEP of 10
cmH,0

PaQ significantly
increased and
remained greater
than prerM values

PaO2 significantly
increased in
rM+PEERroup.
PaQin rM-only and
in PEE@NIly group
did not differ.
Patients with
extrapulmonary
ARDS showed
greater increase in
PaQ after rM

No data

rM+PEE
P10
(50%);
rM 10
(52.6%));
PEEP
only
group 7
(87.5%)

Transito
ry
hypoten
sion

No
major
complic
ation



Clinical studies evaluating extended
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Open lung tool

Real time monitoring option that looks at the changes in lung mechanics during the clini
application of a recruitment strategy.
3 graph windows.



Lung recruitment using OLT




Effect on oxygenation

P/F Ratio

400
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20 studies
Oxygenation was significantly increased
after a RM (PaO2 / FiO2 ratio: 264139
mm Hg; P< 0.001)

Pre-RM

Post-RM

Fan E, et al. AmREspirCritCare Med 2008: 178; 1156163



A Improvements in oxygenation after RM have
been demonstrated in many studies. However
many studies report a rapid decline in these
oxygenation gains over the subsequent 24
hours, some within 15 to 20 minutes of the
RM

A Type of RM used and post RM PEEP applied
may affect the sustainability of the effect

Fan E, et al. AmREspirCritCare Med 2008: 178; 1156163



Complications of RMs

A Hemodynamic compromise
A Barotrauma
A Desaturation



Hemodynamic effects of RM
Mechanism

Recruitment maneuve

Hypoventilation _ Increased pulmonar
— Elevatedntrathoracic Vascular resistance
pressure

Acute moderatenypercapnia Left shiftinterventricular
septum
Reduction in J

Reduction in systemi

Cardiac preloac Diminished LV outpu

vasculamresistance

Hypotension



SIvsPCWYRM: Hemodynamic effects

Author Pre-RM Sl group Post-51 RM group Pre-PCV RM Group Post-PCV RM
P20, (mmHg) 86.3:23.7 105.2+31.5 88.2+20.2 157.6£ 61.5"
P/F (mmHg) 141.8+40.7 165.7+44.4 155+30.8 238.8+86.5°
PaCO, (mmHg) 58.0£3.2 62.0£1.3 55.0+2.1 55.0£3.4
Crs 32.0x11.1 48.0+5.1 30.0+9.4 62.0£12.5°
Qs/Qr (%) 28.4:5.8 23.5+ 3.2

C.L (L/min) 3.3:09 2.0+0.8* 3.2+0.5 3.4+0.8
PAOP (mmHg) 21.4:25 28.4+2.70° 20.4+2.3 19.7£2.0°
MPAP (mmHg) 40427 8 49.6+ 2.8 40.2+5.7 30.2:3.5"°
PVRI (dyne - sec - m%/cm?) 460.5:64.0 848.6x12.4 505.0£20.1 247.0£15.2
RVSWI (g - m/m<) 12.0+1.4 9.4+0.5 10.6+£0.7 5.7+0.9*
CVP (mmHg) 17.4+2.5 20.4+2.7 18.1+1.8 19.7+2
Sys/Dia (mmHg) 108.5£14.3/53.512.4  89+6.5%; 49.5+9.2 105.5£15.5/58.2+10.4 106.5£13.1; 55.7£10.3
HR (bpm) 85.1:15.4 84.3:14.3 86.0£10.5 84.5+13.1

N=40 patients of ARDS
Sl was achieved by raising peagpiratorypressure to 45 cm}® and sustaining it for 40s.
The PCV was set to obtain a 45 g@hpeakinspiratorypressure for 2m I:E 1:2 PEEP 16 R

lannuzzi M, et al, MinervAnestesiol 2010;76: 692



N= 20 patients of ARDS

15+ 3 cm HO pressurecontrolled ventilation

PEEP was 1t fr om-18) @ 20¢30,ana 49 cn(,B everygZ2emintotachieve
maximum alveolar pressure of 55 + 3 cpOH t h e mmin intergals to 25, 22.5,20,17.5, ¢
15 cm HO until a decrease of 1% to 2% oxygen saturation from maximum was detected
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8 of 20 patientslesaturatedand exhibited transient circulatory depression during RMs
Hodgson CL, et al. J Intensive Care Med 2011, 28.
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A comparison of changes between saturators dedaturatoran arterial and venous oxygen
saturation, shunt fraction, and central arteAmanous oxygenation difference

Hodgson CL, et al. J Intensive Care Med 2011, 28.



No. (%)

[ 1
Lung Open Control Relative Risk

Ventilation Ventilation (95% Confidence P
Outcomes (n = 475) (n = 508) Interval) Value
Death in hospital 173 (36.4) 205 (40.4) 0.90 (0.77-1.05) 19
Death in intensive care unit 145 (30.5) 178 (35.0) 0.87 (0.73-1.04) 13
Death during mechanical 136 (28.6) 168 (33.1) 0.87 (0.72-1.04) 13
ventilation
Death during first 28 d 135 (28.4) 164 (32.3) 0.88 (0.73-1.07) .20
Barotrauma® 53 (11.2) 47 (9.1) 1.21 (0.83-1.75) .33
Refractory hypoxemia 22 (4.6) 52 (10.2) 0.54 (0.34-0.86) 01
Death with refractory 20 (4.2) 45 (8.9) 0.56 (0.34-0.93) .08
hypoxemia
Refractory acidosis 29 (6.1) 42 (8.3) 0.81 (0.51-1.31) .39
Death with refractory 27 (5.7) 38 (7.5) 0.85 (0.51-1.40) D
acidosis
Refractory barotrauma 14 (3.0) 12 (2.4) 1.10 (0.54-2.26) .80
Death with refractory 8(1.7) 8 (1.6) 1.00 (0.41-2.40) .99
barotrauma

No evidence of significant harm or increased riskabtraumadespite the use of

higher PEEP and recruitment maneuvers.

Meade MO, et al. JAMA 2008: 299: 68



A Among patients in the experimental group, 366 received at
least 1 recruitment maneuver following the initial
recruitment maneuver at study initiation

A 81 patients (22.1%) developed a complication associated
with a recruitment maneuver
I 61 (4.5%) resulted in a MAP< 60 mm Hg
I 58 (4.2%) were associated with SpCB85%
I 24 (1.8%) were associated withadycardieor tachycardia
I 4 (0.3%) were associated with cardiac arrhythmia
|

4 (0.3%) were associated with a new air leak through an existing
thoracostomytube

A In 3 patients, clinicians detected néaarotrauma
Immediately following a recruitment maneuver

Meade MO, et al. JAMA 2008; 299: 68



Meta-analysis: Effect oharotrauma

ARM Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Long 2006 0 16 2 14 12% 0.18(0.01,3.39] 2006 ¢
Wang 2007 1 14 1 14 15% 1.00[0.07,14.45] 2007 ¢ »
Meade 2008 53 475 47 508 782% 1.21(0.83,1.75] 2008 l"
Huh 2009 3 30 3 27 47% 0.90(0.20, 4.09] 2009
Xi 2010 0 55 0 55 Not estimable 2010
Hodgson 2011 0 10 0 10 Not estimable 2011
Liu 2011 2 50 4 50 40% 050[0.10,261] 2011 ¢
Kacmarek 2014 6 99 8 101 104% 0.77[0.28,2.13] 2014 -
Total (95% Cl) 749 779 100.0% 1.07 [0.77, 1.48] &
Total events 65 65
Heterogeneity. Tau*=0.00, Chi*=3.12,df=5 (P = 0.68), F=0% — t i ——t
Testfor overall effect Z=0.38 (P=0.70) 0. cF)'azvourso:RM1 Fa«ozurs Cosmro1|0

Suzumuré&EA, et al. Intensive Care M2814; 40: 12240



Effect on severe hypoxemia requiring
rescue therapies

ARM Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Lim 2003 8 20 2 8 144% 1.60(0.43,596] 2003 »
Wang 2007 3 14 4§ 14 1456% 0.75[0.20, 2.75] 2007 o
Meade 2008 22 475 52 508 339% 0.45[0.28,0.73] 2008 ——
Huh 2009 16 30 13 27 33.0% 1.11(0.66, 1.85] 2009 m—
Hodgson 2011 0 10 2 10 40% 0.20[0.01,3.70] 2011 ¢
Total (95% Cl) 549 567 100.0% 0.76 [0.41, 1.40) o=
Total events 49 73
Heterogeneity: Tau®= 0.23; Chi*= 9.06, df= 4 (P = 0.06); F= 56% = t i
Test for overall effect: Z=0.88 (P=0.38) 01 gi‘w 3.:%1 Favgurs ; gyn" 011(]

Suzumuré&EA, et al. Intensive Care M2814; 40: 12240



Effect on inRhospital mortality

ARM Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M.H, Random, 95% Cl Year M-H, Random, 95% CI
Park 2003 “ " 4 6 16% 055]0.21,1.43] 2003
Lim 2003 10 20 7 8 57% 0571034,095 2003
Long 2006 5 16 g8 14 20% 055(0.23,1.29] 2006 e
Wang 2007 5 14 7 14 23% 0.86{0.39,1.91] 2007 S
Meade 2008 173 475 205 508 589% 090077, 1.06] 2008 @
Huh 2009 14 30 15 21 57% 084|050, 140] 2009 T
Xl 2010 23 55 31 55 98% 0.74 1050, 1.09] 2010 —
Hodgson 2011 3 10 2 10 06% 150032, 7.14] 2011
Liu 2011 14 50 17 S0 43% 082]046,148] 201 g
Kacmarek 2014 29 99 35 101 90% 085]056,1.27] 2014 S
Total (95% CI) 780 793 100.0% 0.84 [0.74, 0.95] *
Total events 281 N
Heterogeneity. Tau®= 000, Chi*=571, df=9(P=077), F=0% ?0' 0* 0#5 : 5 § '6'
Test for overall effect Z= 2.86 (P = 0.004) Favours ARM Favours Control

Suzumuré&EA, et al. Intensive Care M2814; 40: 12240



What is the impact of RM on VILI?

Recruitment maneuve

Recruitment maneuve

Excessiv&ansalveolar High endnspiratory Preventatelectrauma
pressure lung volume
Mechanical stretch Reduced shear stres
on alveolar epitheliu on alveolar wall

and macrophages l

Release of inflammatory mediato Reduced level o

cytokines

Reduced risk of VI




How to assess lungcruitability?

A Recruitment maneuvers (RM) are not without
risks. To reduce the number of patients
unnecessarily exposed can prevent potential
complications

A Lungrecruitability could provide valuable
Information before RM application to prevent
possible deleterious effects



Factors potentially involved in the
variablility of response to RM In ARDS

ARDS related

Focalvsnonfocal
Earlyvslate
Severevsmoderate
Associatedrasoactivedrugs

RM-Related

PostRM strategy

Type of RMs

Distribution of lung perfusion
Transpulmonarypressure
Timing ofapplication

Patient positioning

PostRM PEEP

Guerin ,et al. Annals of Intensive Care 2011,



A The earlier oexudativephase of ARDS has better
chance of RM success compared with a later or fibrotic
ohase

A Patients withextrapulmonaryetiology of ARDS have
petter response to recruitment

A Those with diffuse changes on imaging studies have
better chance of RM success than those with focal
changes

A Patients with severe ARDS respond better to RM and
the high respiratory systemlastancas associated with
better response to recruitment in clinical trials

Santos CL, et al. Rev Col Bras Cir 2015; 4212



CT SCAN
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Recruitment occurs along the
entire volume-pressure curve
well above the lower inflectior
point and even above the upy
inflection point, with a definit
spatial distribution (ventral to
dorsal andcephaladtio caudal)

Gattinoni L, et al. Am RespirCrit Care Med 2001;164:17611



CT scan provides morphological (focal andfocaldistribution of lung injury) and functional
information, allows the estimation of potentiallgcruitablelung (i.e., the amount of lung
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tissue in which aeration can be restored) and to differentiate between recruitment

(an increase in gas volume in previously poorly aeratednaméeratedlung regions) and
inflation

Gattinoni L, et al. Am RespirCrit Care Med 2001;164:17611



A The advantages of CT must be balanced
against potential risks of transporting critically
Il patients, additional cost and additional
radiation dose

A Best reserved for solving clinical dilemmas an:
for clinical research than for routine use



Oxygenation

A Improvement in oxygenation is usually associatec
with the reexpansiorof nonaeratedlung areas
and has been used In several studies to
discriminate between responders and
nonrespondergo recruitment

A Absence of change in Padbes not necessarily
mean absence of anatomical recruitment

A Changes in oxygenation alone may not directly
reflect recruitment because oxygenation may be
Influenced by other factors affected by RMs, sucr
as cardiac output

GodetT, et al.CurrOpinCritCare 2015, 21: 25258



DLCO

Prospective study of 16 mechanically ventilated patients with ARDS
Measurement of DLCO, using a badpox system between the circuitpfece and the
ET tube that allows Bebreathingmaneuver without patient disconnection

’ 1 [ ]
2 I ‘LI

DLCO measurement supplies information about functional lung recruitment, which is influe
by, but does not coincide with, mechanical recruitment and cannot be entirely predicted b

changes in PaZFIG, or in mechanical lung properties

Marco FD, et alCritCare Med 2010; 38:12132



Lungcomplianace

A Patients with ARDS who have higher % of
potentiallyrecruitablelung have poorer
oxygenation and lung compliance in addition to
higher levels of dead space

A Increase in static lung compliance after
recruitment maneuver application could be
reflective of improved lung aeration

A This parameter lacks sensitivity and specificity to
precisely assess lung status and should therefore
be used In conjunction with other parameters

GattinoniL, et al. NEnglJ Med 2006; 354:17757/86



Alveolar recruitment and dead space

A Tusmaret al found thatvD,,,andVD,,/VT,, were
closely correlated wﬂlatelectaﬂclung areas on CT
scan and had a high specificity and sensitiwiy, |,
(0.89 and 0.90), VGQ’VT (0.82 and 1.00)for
detecting early lung coﬂapse during a PEEP trial
following a recruitment maneuver

A As lung closing and opening Is not easy to evaluate at
the bedside, monitoring of dead space may be useful
for detectlng lung collapse and for establishing open
lung PEEP after a recruitment maneuver (PEEP
associated with the lowest dead space value during the
descending limb of the recruitment maneuver)

TusmanG, et al. Intensive Care Med 2006: 32: 186371



Monitoring changes in lung volume at the
bedside

A EELV measurement usingautomatizedsystem
based on the nitrogen washouwashin
technique that Is incorporated into a ventilator Is
an acceptable surrogate of gas volume computec
from lung density measures by CT

A Changes in EELV analyzed solely should howeve
be interpreted with caution as EELV does not
permit one to differentiate the volume caused by
recruitment of previousiyonaeratedlung units
and the volume as a result of the inflation of
already open alveoli

ChiumelloD, et al. CritCare 2008; 12:R15



Lungultrasonographyand alveolar recruitment

Abutting ultrasound lung comets arising
from the pleural line

[ Irregularly spaced and abutting ultrasound lun
|| comets arising from subpleuralconsolidation

BouhemadB, et al.CritCare Med 2010; 38: 882



Lungultrasonographyand alveolar
recruitment

lllustration of PEEMduced lung recruitment detected by ultrasounc

BouhemadB, et al. Am RespirCritCare Med 2011; 183: 34347



A A statistically significant correlation was found
between PEEMduced lung recruitment,
evaluated by the &/ curves method, and the
ultrasoundreaerationscore calculated from
changes In the ultrasound pattern of each of the
12 lung regions (Rho= 0.88; P <0.0001)

A Although LUS is an easily repeatable technique, |
nevertheless remains timeonsuming, unsuitable
for continuous monitoring and inappropriate to
detect lung hyperinflation

BouhemadB, et al. Am RespirCritCare Med 2011; 183: 34347



Electricaimpedencetomography

EIT image generation Functional EIT pixel matrix (32x32): tidal
impedance variation per pixel

32X

“""" Dependent

Principle of electrical impedance tomography (EIT) and the functional EIT imf&dd.(
Electrical excitation currents are applied between pairs of adjacent surface electrodes
(1 to 16); the resulting voltages are measured between the other electrodes (U). In the
fEITimage, impedance variation induced by the tidal volume is divided into>xa322
matrix. Each pixel contains the individual tidal impedance variation, creating an image

of ventilation distribution



Regional ventilation changes by El
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The increase or decrease in regional ventilatic
between PEER\(f [Edteps is displayed in a
color-coded matrix. Electrical impedance
tomography (EIT) can provide a good estimatse
the amount of tidal recruitment and may be
useful to individualizeentilatory settings

BikkerlG et alCritCare.2010: 14: R10(



Future directions

A Thus far, no RCT has aimed to show whether
the presence or absence of RM among the
constituent elements of a protective ventilator
strategy bundle makes a difference

A A RCT designed to answer this question with
sufficient statistical power, the alveolar
recruitment for ARDS trial, is ongoing



Take home message

A RMs in ARDS improve oxygenation in majority of patients

A Routine use of RMs cannot be recommended or
discouraged; it should be considered for use on an
Individualized basis in patients with ARDS who have life
threatening hypoxemia

A Should be considered if Sp@ecr eases by =
drops by = 15 mmHg within
during suction or coughing or agitation and the same lasts
for = 10 minutes

A If a recruitment maneuver is conducteddacremental
PEEP trial must be done to determine the minimum PEEP
that sustains the benefits of the recruitment maneuver
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