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Hapaoeryna...

“* Avdpog 35 etmv, Bapovc 75kg, vyovg 170cm, 6vua
TPOYOIOL ATLYNLLOTOC

" Awcoinvoveto pe Ty GCS<8 kot and tov
ATEIKOVIGTIKO EAEYYO TPOKVTTTOVV OAAGELS
EYKEQPAAOV, TVELUOVIKEC OAAGELS

= [CP =25mmHg

= V/C :Vt=600ml, RR = 22/min, V;, = 13,2lt, PEEP = 5cmH,0,

FIO,: 0.5 Py = 35CmH,0, Pyje0,= 20cmH,0
= Sa0,= 99%, PaO, = 160mmHg, pCO,= 35mmHyg,
ICP = 15mmHg

!

Pa0,/ FiO,= 320
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“* Avdpog 35 etwv, Pdapovg 75kg, dwovg 1,70m, 6Oua
TPOYOIOL ATLYNLOTOC

v 31 nuépa voonheiag. ...

= |CP =40mmHg

= Sa0,=87%, PaO,= 56mmHg, pCO,=52mmHg,
FIO,= 0.6, P, =46cmH,0, Pyjeq,= 38cmH,0

!

Pa0,/ FiO,= 96




Acute Respiratory Distress Syndrome
The Berlin Definition

« Acute inflammatory lung injury leading to increased pulmonary vascular
permeability, lung edema, diffuse alveolar damage and loss of aerated lung tissue

» Clinical hallmarks: Hypoxemia, bilateral radiographic opacities, | lung compliance

Acute Respiratory Distress Syndrome

Within 1 week of a known clinical insult or new or worsening respiratory
symptoms

Bilateral opacities—not fully explained by effusions, lobar/lung collapse, or
nodules

Origin of edema Respiratory failure not fully explained by cardiac failure or fluid overload

Need objective assessment (eg, echocardiography) to exclude hydrostatic
edema if no risk factor present

Oxygenation®
Mild 200 mm Hg < Pao./Fio, = 300 mm Hg with PEEP or CPAP =5 cm H,0¢

Moderate 100 mm Hg < Pao./Flo, = 200 mm Hg with PEEP =5 cm H,O
ISevere Pao,/Fio, = 100 mm Hg with PEEP =5 cm H,0O I
Abbreviations: CPAP, continuous positive airway pressure; Fio., fraction of inspired oxygen; Pao,, partial pressure of

arterial oxygen; PEEP, positive end-expiratory pressure.
4 Chest radiograph or computed tomography scan.

Y If altitude is higher than 1000 m, the correction factor should be calculated as follows: [Pao,/Fio, X (barometric pressure/
760)].

This may be delivered noninvasively in the mild acute respiratory distress syndrome group.

JAMA, June 20, 2012—Vol 307, No. 23 The ARDS Definition Task Force
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» KoatdAnyn tov KoyeAidwv and TAo0C10 g

TPWTEIVES VYPO | e ookl diriag i Aowte Phase
" [Ipo-@AeyYLOVOOELS TOPAYOVTEG-KVTTUPOKIVES I Shovohing of bronchisl ephellum
(TNF-a, IL-1, IL-6...) — cvcompevon £ O L p——

EVEPYOTTOUNUEVOV OVOETEPOPIALMV GTO TVEVLOVIKO
EMONAO — aTOOOUN O TNC KLTTOPIKNG
OPYITEKTOVIKTG KOl KOTAGTPOPT) TOL TPLYOELOTKOV
emBVALoOV oo amEAEVOEPMOT TPOTEACHV

= Evepyomoinon g nmnéne — Bpoupwon tpryoedmv

" Atelektooieg, TVELHOVIKO oldnuo —  OlrTapoyn
AVTOALOYNG TOV aePi®V

Ware BL, Matthay MA. N Engl J Med 2000 May 4;342(18):1334-1349
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“double hit” model

o “Blast injury theory” 12

Y 4 ’
ZounadnTiky /T OPOGTATIKDOV OVVALEWDV

«KaTaryioo» ~. , , K 24| | Secondary insults
E&ayysimon kol cuscdpevon L\

LOPI®V TPOTEVIC

FIRST HIT

Catecholamine storm \ Cerebral and systemic
*Blast injury theory™ inflammatory reaction

! ! !

Increased pulmonary Increased lung Migration of neutrophils and activated Ultrastructural damage of

vascular hydrostatic capillary permeability acrophages in alveolar spaces type Il pneumocytes
pressure

SECOND HIT

high tidal volume to control PaCO, inadequate PEEP to correct low PaO, /

I Smith WS, Matthay MA.Chest. 1997;111(5):1326-33.

. Luciana Mascia Neurocrit Care (2009) 11:417-426
2McClellan MD et all. JAppl Physiol.1989;67(3):1185-91
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“double hit” model

o “Blast injury theory” 12

BRAIN INJURY
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o T YOpooTatik®v duvALE®mY

2ovunalOntixy

«KaTaryioo» \ ) ) X &Y | Secondary insults
Eayyeimomn kot cuocmpevon AN

LOPIOV TPOTEIVIG

FIFIST HIT |

Catecholamine storm Cerebral and systemic
*Blast injury lhmr\ lnﬂ.amma!or\ reaction

Increased pulmonary .i'ncroased lung ¢ ation of neu!mphds and activated Ultrastructural damage of

vascular hydrostatic capillary permeability

o “Inflammatory reaction theory” 34 prossr

acmphages in alveolar spaces type Il pneumocytes

- AgVTEPOYEVIG EYKEPOAIKT
1 EVO0EYKEPOLIKN BAGAN w s
Tapoymyn —> [ SECOND HIT |
(0/18}’,!!01’60560’1’ - E{GOSOQ (PXSYHOV(DS(’,DV high tidal volume to control PaCO, inadequate PEEP to correct low PaO, /
KOTTAPOKIVOY KUTTOPOKIVOV GTNV :

CLOTNUOTIKT KUKAOQOpia

ISmith WS, Matthay MA.Chest. 1997;111(5):1326-33. 3 Lucas SM, et all. Br J Pharmacol. 2006;147(Suppl 1):$232-40,

. , Luciana Mascia Neurocrit Care (2009) 11:417-426
2McClellan MD et all. JAppl Physiol.1989;67(3):1185-91 McKeating EG, et all. Br J Anaesth. 1997,78:520-3.
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State of the Art

Ventilator-induced Lung Injury
Lessons from Experimental Studies

DIDIER DREYFUSS and GEORGES SAUMON

Service de Réanimation Médicale, Hopital Louis Mourier, Colombes (Assistance Publique-Hopitaux de Paris); and Institut National de la
Santé et de la Recherche Médicale, (UB2), Faculté Xavier Bichat, Université Denis Diderot, Paris, France

Am ) Respir Crit Care Med Vol 157. pp 294-323, 1998

Lung Injury Caused by
Mechanical Ventilation

Arthur S. Slutsky, MD, FCCP
(CHEST 1999; 116:95-158)

Intensive Care Med (2004) 30:1865-1872 : :
DOI 10.1007/s001 34-004-2363-9 REVIEW

Frans B. Plitz

Arthur 8. Slutsky
Adrianus J. van Vught
Caobi J. Heijnen

Ventilator-induced lung injury
and multiple system organ failure:
a critical review of facts and hypotheses
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- Vt= 6ml/kg PBW(Predicted Body Weight)

- PEEP « FiO,
-Pmateau < 30cmH,0

- Min. Vent — pCQO,, pH >7,2“permissive hypercapnia”

Vt = 600ml — 400ml, RR—pCO,, PEEP = ARDSnet

algorithm

The New England
Journal of Medicine

W ENGLAND JOURNAL of MEDICINE

ARDSnet

Allowable combinations of FiO, and PEEP
(cm of water)t

VENTILATION WITH LOWER TIDAL VOLUMES AS COMPARED WITH
TRADITIONAL TIDAL VOLUMES FOR ACUTE LUNG INJURY

CLINICAL THERAPEUTICS

May 4, 2000

Low-Tidal-Volume Ventilation in the Acute

AND THE ACUTE RESPIRATORY DISTRESS SYNDROME

Thi Acute Rispinatony Distriss Synoromi NETwonk®

PBW

0.5 and
0.6 and
0.7 and
0.7 and
0.7 and
0.8 and
0.9 and
0.9 and
0.9 and
1.0 and

1.0 and 20
1.0 and 22
1.0 and 24

men

0.3and 5
0.4 and 5
0.4 and 8
0.5and 8

=50 + 0,905 x (height

10
10
10
12
14
14
14
16
18
18

Incm

Respiratory Distress Syndrome

Atul Malhotra, M.D.

N Engl ] Med 2007;357:1113-20.

(170) - 152,4)
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TRADITIONAL TIDAL VOLUMES FOR ACUTE LUNG INJURY
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Vt = 600ml — 400ml, RR—pCO,, PEEP = ARDSnet PBW

‘ =50 + 0,905 x (height . ... (170) - 152,4)
algorithm

men Incm

I p < 0.01 High tidal volume is associated with the development of acute
I lung injury after severe brain injury: An international

| observational study*
| . Luciana Mascia, MD, PhD: Elisabeth Zavala, MD: Karen Bosma, MD: Daniela Pasero, MD:
a1 il Daniela Decaroli, MD; Peter Andrews, MD: Donatella Isnardi, MD: Alessandra Davi, MD:

Mean Vt (ml/kg PBW) Maria Jose Arguis, MD: Maurizio Berardino, MD; Alessandro Ducati, MD; on behalf of the Brain IT group

Figure 1. Proportion of acute lung injury/acute respiratory distress syndrome (ALI/ARDS) according

to tidal volume (V#). VT <9 mL/kg predicted body weight (PBW) (n = 21); VT 9-11 mL/kg PBW (n = z
47); Vr =11 mL/kg PBW (n = 14). *Adjusted p value from a stepwise regression model (Table 3). Crit Care Med 2007 Vol. 35, No. 8

ion ALI/ARDS
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NUMBER 18

. 9 ‘c Al T’ Low-Tidal-Volume Ventilation in the Acute
M I n . Vent pC 2 p H > 7 ) 2 pe rm ISS Ive hype rcapn I a VENTILATION WITH LOWER TIDAL VOLUMES AS COMPARED WITH Respiratory Distress Syndrome
TRADITIONAL TIDAL VOLUMES FOR ACUTE LUNG INJURY
AND THE ACUTE RESPIRATORY DISTRESS SYNDROME Atul Malhotra. M.D

N Engl ) Med 2007;357:1113-20.

Thi Acuti Rispiatony Distriss Synonome NEtwonk®

Vt = 600ml — 400ml, RR—pCO,, PEEP = ARDSnet

‘ PBW,.,= 50 + 0,905 x (height;, .., (170) - 152,4)
algorithm

R*=0.533

i e
Neurologic Critical Care

Acute Respiratory Distress Syndrome After
Spontaneous Intracerebral Hemorrhage*

Conclusions: Development of acute respiratory distress syndrome
is common after intubation for intracerebral hemorrhage.
Modifiable risk factors, including high tidal volume ventilation,
are associated with its development and in-patient mortality. (Crit
Care Med 2013; 41:1992-2001)

Incidenence of ARDS

<10% 10-29%  30-49%  50-69%  70-89% >90%
Percent of time ventilated at Vt >8mlL/kg PBW
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- Vt= 6ml/kg PBW(Predicted Body Weight)
- PEEP < FiO,
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-Pmateau < 30cmH,0
- Min. Vent — pCQO,, pH >7,2“permissive hypercapnia”

VENTILATION WITH LOWER TIDAL VOLUMES AS COMPARED WITH
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AND THE ACUTE RESPIRATORY DISTRESS SYNDROME
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Vt = 600ml — 400ml, RR—pCO,, PEEP = ARDSnet

CARING FOR THE
BITICALLY TLL PATIEN]

algorithm

Ventilation Strategy Using Low Tidal Volumes,
Recruitment Maneuvers, and High Positive
End-Expiratory Pressure for Acute Lung Injury
and Acute Respiratory Distress Syndrome

A Randomized Controlled Trial
JAMA. 2008,;299(6):637-645

e -HighvLow PEEP
- X€PIGHOL EMOTPATELGNG

mmm) “[ung Open Strategy”

Table 2. Allowable PEEP Ranges at Specified Levels of Fio,?

May 4, 2000 NUMBER 18

The NEW ENGLAND JOURNAL ¢f MEDICINE

| CLINICALTHERAPEUTICS |

Low-Tidal-Volume Ventilation in the Acute
Respiratory Distress Syndrome

Atul Malhotra, M.D.

N Engl ] Med 2007;357:1113-20.

I AN FORTH
CRITICALLY [LL PATIENT

Higher vs Lower Positive End-Expiratory Pressure
in Patients With Acute Lung Injury
and Acute Respiratory Distress Syndrome

Systematic Review and Meta-analysis
JAMA, 2070:303(2):865-873

Fraction of Inspired Oxygen (Fi05)

I
0.3 0.4

1
0.5 0.6 0.7 0.8 0.9 1.0

Control PEEP ranges, cm H,0 5 58

8-10 10 10-14 14 14-18 18-24

Lung open ventilation PEEP ranges, cm H;O
Before protocol change 5-10 10-14

14-20 20 20 20 20 20-24

After protocol change 5-10 10-18

18-20 20 20 20-22 2 22-24

Abbreviation: PEEP, positive end-expiratory pressure.

8Both ventilation strategies included a protocol for reducing PEEP when plateau pressure exceeded the assigned plateau pressure limit or when mean arterial pressure decreased

to less than 60 mm Hg, whether or not this occurred in the setting of an increase in PEEP.
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The New England
Journal of Medicine
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Low-Tidal-Volume Ventilation in the Acute
Respiratory Distress Syndrome

Atul Malhotra, M.D.

N Engl ] Med 2007;357:1113-20.

20YVA EIULUOTE VO, EPOPUOGOVLE

Vt=600ml — 400ml, VTN TNV Yvoon otoug acbeveic ue KEK .

algorithm

Higher vs Lower Positive End-Expiratory Pressure
in Patients With Acute Lung Injury
and Acute Respiratory Distress Syndrome

Systematic Review and Meta-analysis
JAMA. 2070;303(9):865-873

+ - High v Low PEEP Lozl
- XEPIGUO1 EMOTPATE

[ Commentary Ahead of the Curve | ZCHEST

e  «Eyxoupn Evapén»

Mechanical Ventilation as a Therapeutic Tool to
Reduce ARDS Incidence

Gary F. Nieman, BS; Louis A. Gatto, PhD; Jason H. T. Bates, PhD; and Nader M. Habashi, MD




v Beltiotonoinon napoyng O,: pO,>60mmHg,
Sa0,>90%

v' "EAeyyog tov pCO, = 35-40mmHg (1Vt, 1Vmin)

v Eloyiotonoinon g enidpaong the PEEP otnv
ICP/MAP

Bullock R, et al: Guidelines for the Management of Severe Traumatic Brain Injury. J Neurotrauma,
32007, 24(Suppl 1):S1-S106

v Amo@uyn vrtepdidToonc KoyeMdwmv:

I Vt, P <30cmH20

plateau —

Amoteieocuotinng

v . ,
«Kvyehowm emotpdtevon» o PEEP

- ATOQLY1] TEPLOOIKTC GUYKAEIONG
TOV KOYEMOWV




Ti sivoi ouavTIKO Y10 TOV EYKEPAAO;

AVO Tapauctpol aEilovy TPocoyns
- pCO,
- PEEP

C P = MAP — ICP = 50 - /OmmHg

erebral IDerfusion

ressure

Marmarou A et all. J Neurosurg. 1991;75:159-66.
Stocchetti N et all. J Trauma. 1996;40:764—7.
McHugh GS et al. ] Neurotrauma 2007;24:287-293.




pC 7m  Nopuoxanvia = [Ipooctatevtikdg Aepiouog (| Vt, TRR)

VARIABLE Day 1 Day 3 Day 7
GROUP GrOuP GROUP
GROUP RECEIVING GROUP RECEIVING GROUT RECEIVING
RECEIVING TRADITIONAL RECEIVING TRADITIONAL RECEIVING TRADITIONAL
LOWER TIDAL TIDAL LOWER TIDAL TIDAL LOWER TIDAL TIDAL
VOLUMES VOLUMES VOLUMES VOLUMES VOLUMES VOLUMES
I/ PaCO, (mm Hg I 40x=10 35=8 43x12 36=9 4412 40=10 I
‘ No. nI'patiems ST SO Z0.F =77 =7 TU
Arrerial pH 7382008 7.41x0.07 7.3820.08 7.41x0.07 7.40£0.07  741%0.08
No. of parients 351 369 285 297 148 160

e
Table 4. Respiratory Data®

> ,‘ Day1 Day 3 Day7
ILung Open P ] ILung Open P ! |Lung Open P ]
Variables Ventilation Control Value  Ventilation Control Value  Ventilation Control Value
PaCo,, mean (SD), mm Hg 455(120) 446(109) 22 448 (9.5 45.3(9.8) A 448(103 466(117) M4
No. of patients
pH, mean (SD) 7330100 7350009 A7 7.38(007) 7.37(008 .11 740007 739008 08
No. of patients 464 498 444 472 314 342

" Mnopodue va aveybodpe kamowa TPCO, v 0 eyKEPAAMKOG HLETAPOAMGLOG
gtvan avenmpéaotog — multimodal brain monitoring (microdialysis, P, O, )

= Edavn 1Pco, cuvooevetan pe TICP — O &heyyoc Ttov CO, sivan
GNUOVTIKOTEPOS GTO TNV UNYOVIKY] KATOTOVI|GT] TOV TVEVUOVO

$096;13:641-734




PEEP

J Appl Physiol Respir Environ Exerc Physiol. 1982 Dec;53(6):1496-1503.

A Starling resistor regulates cerebral venous

- |RVpreload— |CO— |[MAP -

\ TSSP_)lCerVenoutﬂow_’TICP o

5Cournand A,et all. Am J Physiol 1948, 152:162-174. J Neurosurg 59:938-544. 1983

T PEEP — 1 ITP —-1CVP

6Doblar DD, et all. Anesthesiology.1981;55(3):244-50.

"Huseby JS, et all. J Neurosurg.1981;55(5):704-5.

v Twéc PEEP < ICP é¢gv ennpedlovv v ICP — “Starling
resistor model”
v H avoywon mg kepadiig otig 30° | my emintoon Tg T | Frmeyymin v s we
r r , y Wirriam J. SisBaip, M.D., F.R.C.P(C), F.A.C.P.
CVP xa1 BeAtiover tnv eAePIK amoppon LECH TV
GTOVOVAIK®V QAEPOV

Cerebral and cardiovascular responses to changes in head
elevation in patients with intracranial hypertension

Departments of Clinical Neurological Sciences, Medicine, and Surgery, University of Western Ontario,
London, Ontario, Canada

J Neurosurg 76:207-211, 1992

Effect of head elevation on intracranial pressure, cerebral
perfusion pressure, and cerebral blood flow in head-
injured patients

ZEEV FELDMAN, M.D., MarLcoLM J. KANTER, M.D., CLAUDIA S. ROBERTSON, MLD.,
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v Twéc PEEP < ICP é¢ev ennpedlovv v ICP — “Starling
resistor model”

Luclana Mascia Cerebro-pulmonary interactions

v H aviymon ¢ kepainc otic 30° | tnv enintoon g 1 Tormam Foe during the application of low levels
Francesco Bruno s .
Maurizio Berardino of positive end-expiratory pressure

CVP xa1 BeAtiover tnv eAePIK amoppon LECH TV
GTOVOVAIK®V QAEPOV

Alessandro Ducati

v H enidpaon tne PEEP oty ICP ko otnv CPP
uerplateton og kataotaoels | Cyyng (ARDS) kat og
ocvvOnkeg ot pnong enapkovg MAP

The main finding of the present study was that. in brain-
injured patients with “relatively normal” ICP applying
low levels of PEEP, different cerebral hemodynamic
consequences occurred according to the effects of PEEP
on respiratory mechanics and gas exchange. When the
application of PEEP induced alveolar hyperinflation and
rise in PaCO,, ICP, Doppler flow velocity, and SjO»
significantly increased, whereas when PEEP caused al-
veolar recruitment there were no effects on ICP and ce-
rebral perfusion.
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Lung recruitment maneuver in patients
with cerebral injury: effects on intracranial
pressure and cerebral metabolism

Table 4 Changes n blood gas

e e . Before
analysis parameters VRM

At the end of 10 min after 30 min after
VRM VRM VRM

Arterial pH 7.4420.06 7.51£0.05%* 7.47+0.05 7.46£0.04
s P20, (mimHg) 10319 <4mmmp 30:39%+ 10411 11014
Sa0, (%) 08.12.2 0920 3%+ 08.7+0.4 08.8+0.6

* P<0.05: ** P<0.01 in colmmmm pC'0), (mmHy) 4129

parison with “before VRM”

34£6%% 387 39+7
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Table 3 Changes m hemody-
namic and cerebral parameters

)
 ——
)
—)

* P<0.05: ** P<0.01 in com-
parison with “before VRM”

Intensive Care Med (2002) 28:554558 i
DOI 10.1007/s00134-002-1273-y ORIGINAL

Lung recruitment maneuver in patients
with cerebral injury: effects on intracranial
pressure and cerebral metabolism

maneuver. Conclusions: Our VRM

reduced cerebral hemodynamics and 10 min after
metabolism. We conclude that our VRM

30 min after
VRM

VRM with high peak pressure effects 84210
only a marginal improvement in 1324
oxygenation but causes deterioration 7011

of cerebral hemodynamics. We 633%*{1 -
therefore cannot recommend this R
technique for the ventilatory man-

837

13=4

708

67+6
0.06x£0.05

agement of bram-injured patients.
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Open lung ventilation in neurosurgery: an update on brain tissue oxygenation
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S. Wolf, D. V. Plev, H. A. Trost, and C. B. Lumenta

EMIOTPATEVLONG

Department of Neurosurgery, Academic Hospital Munich-Bogenhausen, Technical University of Munich, Munich, Germany

» Awarnpyon exoprovc MAP/CPP — cuveyég
QLUOOLVOUIKO Kol EYKEPAAMKO monitoring

e

= =3 e——————————————————————————————
PurO> [mmHg] 24.6 + 9.3 242 + 11.3 >0.05

PaO-> Arterial oxygen tension: PaCQO-> arterial carbon dioxide
tension; FiO-> inspired fraction of oxygen. Data is expressed as
mean + standard deviation.
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v Avéaver v smpioon ac0svdv pe pnéTpro Ko
cofapo ARDS Bertiovovrtog tnv o&uydvmon kot
TIC UNYOVIKES 1010TNTEG TOV AVOUTTVEVGTIKOV

v Mikpéc kKMvikég peréteg pe ao0eveic pe KEK

XOPIS EVOLAKPITO ATOTEAEGUA, OO TNV ETLOPACT
TOL 0EPIGUOV o€ Tpnvr B¢on oty ICP

Table 2

Intracranial and circulatory results in the supine position at baseline, in the prone position atter 10 min, 1 and 3 h and in the supine post-
pone position after 10 min and 1 h.

The NEW ENGLAND
JOURNAL o« MEDICINE

ESTABLISMED IN 1812 JUNE 6, 2013 VOL. 368 NO. 23

Prone Positioning in Severe Acute Respiratory Distress
Syndrome

Acta Amaesthesiol Scand 2006; 50: 937-941 Copwright © Acta Anaesthesiol Scand 2006
Printed in Singapore. All rights reserved ACTA ANAESTHESIOLOGICA SCANDINAVICA
doi: 10,1111/ 1399-6576.2006.01037 x

Prone position in mechanically ventilated patients
with reduced intracranial compliance

A. THeLANDERSSON, A. Ciper and B. NELLGARD
Departments of Physical Therapy and Anesthesiology and Intensive Care Medicine, Sallgrenska University Hospital, Gothenburg, Sweden

Table 3

Respiratory results in the supine position at baseline, in the prone position after 10 min, 1and 3 h and in supine post-prone position after
10 min and 1 h.

Supine position Prone position Supine post-prone position

Baseline 10 min 1h 3h 10 min 1h

Supine position Prone position Supine post-prone position

Baseline

ICP 16+L6 16+ 5 15+ 4 16 L5 17 L6 16L7
CPP 8 + 12 75+ 13 78 + 13 79 + 10 75+ 17 72+ 131
MABP 94 + 15 91+ 13 93 £ 13 95 + 10 88 £ 17 88 £+ 13t
HR 67 + 15 72 £+ 15* 73 £ 157 76 + 18" 74 +18° 69 + 14

Data are mean =+ SD. ICP, intracranial pressure (mmHg); CPP, cerebral perfusion pressure (mmHg); MABP, mean arterial blood
pressure (mmHg); HR, heart rate.

*P < 0.05 vs. baseline

1P < 0.05 vs. 1 and 3 h in the prone position.

Data are mean + SD. PaO,, arterial partial pressure of oxygen (kPa); Sa0O,, arterial oxygen saturation (%); PaCO,, arterial partial
pressure of carbon dioxide (kPa); Compl., respiratory system compliance (ml/cm Hz0).

*P < 0.05 vs. baseline.

1P < 0.05 vs. 10 min and 1 h in the supine post-prone position.

$P < 0.05 vs. in the prone position.




Lipnyvng Ocon Agpiouov ot NEW ENGLAND

ESTABLISMED IN 1812 JUNE 6, 2013 VOL. 368 NO. 23

Prone Positioning in Severe Acute Respiratory Distress
Syndrome

v Avéaver v smpioon ac0svdv pe pnéTpro Ko
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v Mikpéc kKMvikég peréteg pe ao0eveic pe KEK

XOPIS 81)51al€p iTo anorelgow @ 0o 1My 87[18[) aom Prone position in mechanically ventilated patients
TOL agpoov o€ tpnvn 0éon oty ICP with reduced intracranial compliance

A. TueLanDERssON, A. Ciper and B. NELLGARD
Departments of Physical Therapy and Anesthesiology and Intensive Care Medicine, Sallgrenska University Hospital, Gothenlburg, Sweden

Table 2 Table 3

Intracranial and circulatory results in the supine position at baseline, in the prone position atter 10 min, 1 and 3 h and in the supine post- Respiratory results in the supine position at baseline, in the prone position after 10 min, 1and 3 h and in supine post-prone position after
pone position after 10 min and 1 h. 10 min and 1 h.

Supine position Prone position Supine post-prone position Supine position Prone position Supine post-prone position

Baseline 10 min 1h 3h 10 min 1h

Baseline 10 min 1h 3h 10 min 1h

13.2 + 241 16.3 £ 6.5 173+ 65 19.1 £ 6.1°% 15.0 + 2.8° 15.8 £ 4.7

IcP 1616 1615 15+ 4 16+5 7+6 L7 97.6 £ 0.8 981408 984 + 0.7 98.6 + 0.8'% 982 £ 0.8 97.9 £ 15
CPP 78 + 12 75 £ 13 78 + 13 79 4 10 75 + 17 72 -+ 13t (AR GE BTV Ao e el AR

MABP 94 + 15 91 £ 13 93 + 13 95 + 10 88 + 17 88 + 13t Compl 56 + 18 53 £ 14 52+ 15 53+ 19 62 + 19% 66+ 237 ||
HR 67 + 15 72 £ 15 73 + 15 76 + 18° 74 + 18° 69+ 14

Data are mean + SD. PaO,, arterial partial pressure of oxygen (kPa); Sa0O,, arterial oxygen saturation (%); PaCO,, arterial partial
Data are mean £ SD. ICP, intracranial pressure (mmHg); CPP, cerebral perfusion pressure (mmHg); MABP, mean arterial blood ?;ezsé‘aestfsci;bs‘;’l‘i:;’"'de (kPa); Compl., respiratory system compliance (ml/cm H0).

?ressure (mmHg); !'|R. heart rate. 1P < 0.05 vs. 10 min and 1 h in the supine post-prone position.

P < 0.05 vs. baseline . o 1P < 0.05 vs. in the prone position.

1P < 0.05 vs. 1 and 3 h in the prone position.
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v Avéaver v smpioon ac0svdv pe pnéTpro Ko
cofapo ARDS Bertiovovrtog tnv o&uydvmon kot
TIC UNYOVIKES 1O10TNTEC TOV OVOTTVEVGTIKOV

v Mikpéc kKMvikég peréteg pe ao0eveic pe KEK
XOPIS EVOLAKPITO ATOTEAEGUA, OO TNV ETLOPACT
TOL aEPIGHOV o€ Tpnvr B¢on otnv ICP

Table 2 Respiratory parameters before, during, and after termination
of prone positioning (mean)

Before  During After p value

Significance

PEEP (mbar) 11 IL1 106 01714 no
pCO, mmHg) L4338 3591 0003 yes

Pa0,F0, rat <0001 yes

P/F before PF during  PF after

Mean (SD)
Mean (SD)

positioning

Fig. 3 P/F ratio before, during, and after termination of prone

The NEW ENGLAN D
JOURNAL of MEDICINE

JUNE 6, 2013 VOL. 168 NO. 23

ESTABLISMED IN 181

Prone Positioning in Severe Acute Respiratory Distress
Syndrome

in, M.D., Ph.D., Jean Reignier, M.D., Ph.D., Jean-Christophe Richard, M.D., Ph.D., Pascal Beuret, M.D.,
i Gacouin, M.D., Thi N Mercier, M.D., Michel B
)., Ph.D.. Olivier Bav s
V.D., Jordi Mar
N

=y neurocrifical Neurocrit Care (2014) 21:186-191
el Sfery DOI 10.1007/512028-014-0004-x

Does Prone Positioning Increase Intracranial Pressure? A
Retrospective Analysis of Patients with Acute Brain Injury and
Acute Respiratory Failure

Christian Roth - Andreas Ferbert - Wolfgang Deinsberger -
Jens Kleffmann - Stefanie Kiistner - Jana Godau -
Marc Schiiler - Michael Tryba - Markus Gehling

SP.ICP PP-ICP

Mean (SD)

Fig. 1 Mean intracranial pressure (ICP) of 119 different episodes of
prone positioning shows a significant increase compared to supine
positioning
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12 compared to supine
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Update on the role of extracorporeal CO, removal
as an adjunct to mechanical ventilation in ARDS

Philippe Morimont'", Andriy Batchinsky” and Bernard Lambermont’

A new pumpless extracorporeal interventional lung assist in
critical hypoxemia/hypercapnia*

Thomas Bein, MD; Frank Weber, MD; Alois Philipp, ECCP; Christopher Prasser, MD; Michael Pieifer, MD;
Franz-Xaver Schmid, MD; Bemhard Butz, MD; Diefrich Birnbaum, MD; Kai Taeger, MD; Hans J. Schlitt, MD

(Crit Care Med 2006; 34:1372-1377)
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Open Access
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RESEARCH
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High frequency oscillation in patients with acute lung injury
andacuterespiratory distress syndrome (ARDS): systematic
review and meta-analysis

Sachin Sud, feflow, Maneesh Sud, medical student.? Jan O Friedrich, assistant professor,* Maureen O Meade,
assodate professor,* Nidl D Ferguson, assistant professor,” Hannah Wunsch, assistant professor.® Nedll K |
Adhikar, lecturer”
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High-Frequency Oscillation for Acute

High-Frequency Oscillation in Early Acute Respiratory Respiratory Distress Syndrome

Distress Syndrome

Niall . Fer .. Deborah ). Cook, M.D., Gordon H. Guyatt, M.D), Sangeeta Me ||.¢ MO Lovi Hand, BRT., Duncan Young, D.M., Sarah E. Lamb, D.Phil., Sanjoy Shah, M.D.,
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Kathy Rowan, D.Phil., and Brian H. Cuthbertsen, M.D.,
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Neil H. Young - Peter J. D. Andrews
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httpv/ccforum com/content/1 7/4/R136 @ CRITICAL CARE
RESEARCH Open Access

High-frequency oscillation and tracheal gas

insufflation in patients with severe acute
respiratory distress syndrome and traumatic brain
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LIpolaupPavovroc to ARDS...

Preventing ARDS

Progress, Promise, and Pitfalls

Jeremy R. Beitler, MD; David A. Schoenfeld, PhD; and B. Taylor Thompson, MD
CHEST 2014; 146(4):1102-1113

v "Eykaipn epapuoyn ToV TOPOUETPOV KTPOGTUTEVTIKODY» OEPLTLLOD,
NoM amd TNV YEPOLVPYIKT aibovca

v' Tlepropiopdc — ELeyyog TG XOPNYNONS VYPOV KOl UETOYYIoEMVY

V' IIpoinym eiopoenong (avoywon kepoing 30°— 45%) kon pétpa
TPOANYTC Tvevoviog oyetilopevn pe tov avamvevotipa (VAP)

v" ‘Eykoipn a&oAdynon yio whovi amodEcIEVST) OO TOV UIYOVIKO
0EPICULO



Aoyikn mpooeyyion oe aobeveig ue KEK...

Apyicd pe. ..

Nopuokamvia
L vt(eml/kg)
Pplat (<30cmH,0)

Noppokoamvio
| Vt (6ml/kg)

Pp| at (£30cmH,0)

Métpra vepkoamvio

- axolovbm ICP
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To ARDS «eppaviCetow cvyva oe acBeveic pe KEK

O TPOCTATEVTIKOC AEPIGUOC VO EPAPUOCETUL VOPIC

H epappoyn PEEP &ivor acpaing oe «6Govg tnVv £yovv
AVOYKN»

IIpocoyn oto CO, — 1 vrokamvia givon emtBAaPNS

[Ipoctatevovpe ToV TVEOLUOVA, AALG OTVOLLE TPOTEPALOTNTO
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