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Traumatismes du thorax

Quel est le but
de la ventilation ?



Ventilator-induced Lung Injury

Barotrauma Biotrauma Volotrauma

Atelectrauma



Ventilator-induced Lung Injury
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Atelectasis and General Anesthesia

Spontaneous Ventilation Anesthesia and NMBA




Atelectasis and General Anesthesia

Spontaneous Ventilation Anesthesia and NMBA

Atelectasis



D. Chiumello
S. Coppola
S. Froio

C. Gregoretti
D. Consonni

Noninvasive ventilation in chest trauma:
systematic review and meta-analysis

Search Strategy

Electronic literature search in Medline/PubMed and Embase: 263

Excluded after screening titles and abstracts: 224

3P| « Newbom and pediatric patients 8
« Not relevant 216

A 4
Articles identified as relevant: 39

Retrieved for detailed evaluation, included in qualitative synthesis.

Excluded from meta-analysis: 29

ra

case report

review

study design

abstract only

spinal injury

non specified trauma site

_— 2 9 WO

le—— Added after hand search of bibliographies: 1

v
Trials included in meta-analysis: 10

|

Trials with available information on outcomes

Mortality

Intubation rate
Complications
Infections

ICU lenght of stay
Hospital lenght of stay
Gas exchange
Respiratory rate
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Chiumello ICM 2013



Oxygenation (P/F)

WMD Treatment Control  Weight

Author Year (95% Cl) N, mean (SD) N, mean (SD) 9%
I
:

- Hurst 1985 : —%— 214.00 (19358, 234.42) 33,345(59) 33,131(10) 2029
|
|
|

- Gregoretti 1998 - 136.60 (89.24, 183.96) 22,270 (106) 22, 133 (40.1) 19.41
|

- Beltrame 1999 S 125.50 (91.89, 159.11) 46, 278 (109) 46, 152 (41.4) 19094

- Xirouchaki 2005 —— 40.00 (16.58, 63.42) 22,170 (50.8) 22, 130(23.7) 20.23

- Gunduz 2005 - -10.00 (-37.14, 17.14) 22,190(40) 21,200(50) 20.13

Overall
(I-squared = 98.1%, p = 0.000)

101.04 (10.60, 191.49) 145 144 100.00

NOTE: Welghts are from random effects analysis

|
-50 0 50 100 150 200 280

NIV reduces oxygenation NIV increases oxygenation Chiumello [CM 2013



Respiratory rate
WMD Treatment Control Weight

Author Year (95% Cl) N, mean (SD) N, mean (SD) %

- Hurst 1985 —— -3.00(-5.66,-0.34) 33,20 (5) 33,23(6) 25.14

- Gregoretti 1998 — -1 7.50 ('1 9.59, '1 5.41) a' 15.9 (2.2) 22 m_4 (4.5) 25.56

- Beltrame 1999 -11.00 (-12.95, -9.05) 46, 20.4 (4.3) 46, 31.4 (5.2) 2565

- -5.10(-9.28,-0.92) 22 27.3(7.6) 22,324 (6.5) 23.66

bb*b--b}--b-----ﬁbbc

- Xirouchaki2005

Overall <> 925 (-15.72,-2.79) 123 123 100.00
(I-squared = 96.2%, p = 0.000)

NOTE: Weights are from random effects analysis

- e R e

| - I
-20 -10 0 10
NIV reduces respiratory rate NIV increases respiratory rate

Chiumello ICM 2013



Mortality

RR Treatment Control weight

Author Year (95% CI) Events Events o

-Vidhani 2002 é———+—+——— 0.08(0.00,1.19) 042  14/28 13.58

- Bolliger 1990 —‘—‘E'— 0.18 (0.01, 3.69) 0/36 2/33 11.34
|

- Ferrer 2003 —‘E'—'— 0.24 (0.01,4.08) 0/6 311 12.90
|

- Gunduz 2005 +“ 0.27 (0.06, 1.17) 2/22 721 48.34
|

- Hernandez2010 —E—O— 1.00 (0.07, 15.12) 1/25 125 13.84
|

Overall (I-squared = 0.0%, p = 0.753)<E> 0.26 (0.09, 0.71) 3101  27/118 100.00

|
NOTE: Weights are from random effects ana‘ysis

1 1 1 T 1T T 1
05 1 256 56 1 2 4 8

NIV reduces mortality NIV Increases mortality Chiumello ICM 2013



Early use of NIV
decrease mortality In
chest trauma patients



Quels réglages pour
quels objectifs ?




NIV settings

Pression

Débit .
(Flow)

2: Shape 3.Pressure

support level
1. Inspiratory Trigger (PSV)

4. Expiratory 5. PEEP
cycling



Inspiratory trigger

Temps

Réponse a |'effort inspiratoire
("Trigger")

Flow ?... Pressure ?...



PSV level




Which pressure level should be used ?

failure

Leaks
Inconfort
Indication ?

Best setting

PSV

PEEP

Total = PSV+PEEP



PSV 5 -l 15 cmH20

PEEP

Total = AI+PEEP

PEEP >> PSV .coccom



speed of pressurization

Pressurisation
Paw /




Expiratory cycling

Cyclage I:E
&~




Expiratory cycling

o\
2. expiratory effort 3. Timax (1s) 4. expiratory cycling
| 40%

11s 1 Flow
decrease
R h T—

Débit



Eviter les echecs

Savoir s’arreter !




An index combining respiratory rate and oxygenation to predict outcome of nasal high

flow therapy

Oriol Roca!?, Berta Caralt!”’, Jonathan Messika*>-°, Manuel Samper’/, Benjamin Sztrymf®?,
Gonzalo Hernandez!°, Marina Garcia-de-Acilu!, Jean-Pierre Frat'!:!>13 Joan R. Masclans®3’

2

Jean-Damien Ricard*>-6

100-
\ - ROX=4.88
80- ROX <4.88

ROX = Sp0O2/Fi02/RR

Cumulative probability - free of MV (%)
(@)
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L
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Length of HFNC therapy (days)

Survival proportions according to ROX index at 2h of HFNC



Assessment of heart rate, acidosis, @
consciousness, oxygenation, and respiratory
rate to predict noninvasive ventilation failure

in hypoxemic patients

Jun Duan’, Xiaoli Han, Linfu Baj, Lintong Zhou and Shicong Huang
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Sometimes i1ntubation 1s required ..




Traumatismes du thorax

Quel est le but
de la ventilation ?



Ventilator-induced Lung Injury

Barotrauma Biotrauma Volotrauma

Atelectrauma



Contu




Ventilation protectrice




The NEW ENGLAND JOURNAL of MEDICINE

“ REVIEW ARTICLE ‘|

N Engl ) Med 2013;369:2126-36.
CRITICAL CARE MEDICINE

Simon R. Finfer, M.D., and Jean-Louis Vincent, M.D., Ph.D., Editors

Ventilator-Induced Lung Injury

Arthur S. Slutsky, M.D., and V. Marco Ranieri, M.D.

B. Ventilation at HIGH Lung Volume

Overdistention



6 mi/kg IBW



The NEW ENGLAND JOURNAL of MEDICINE

REVIEW ARTICLE ‘|

N Engl ) Med 2013;369:2126-36.
CRITICAL CARE MEDICINE

Simon R. Finfer, M.D., and Jean-Louis Vincent, M.D., Ph.D., Editors

Ventilator-Induced Lung Injury

Arthur S. Slutsky, M.D., and V. Marco Ranieri, M.D.

A. Ventilation at LOW Lung Volume B. Ventilation at HIGH Lung Volume

End expiration End inspiration

Atelectrauma Overdistention



Pplat < 30 cmH.0

PEP



The NEW ENGLAND JOURNAL of MEDICINE

SPECIAL ARTICLE

Driving Pressure and Survival in the Acute
Respiratory Distress Syndrome

Marcelo B.P. Amato, M.D., Maureen O. Meade, M.D., Arthur S. Slutsky, M.D.,
Laurent Brochard, M.D., Eduardo L.V. Costa, M.D., David A. Schoenfeld, Ph.D.,
Thomas E. Stewart, M.D., Matthias Briel, M.D., Daniel Talmor, M.D., M.P.H.,
Alain Mercat, M.D., Jean-Christophe M. Richard, M.D.,
Carlos R.R. Carvalho, M.D., and Roy G. Brower, M.D.




Driving Pressure : AP
(pression motrice)

AP = Pplat-PEP




Manoauvres de recrutement



/EEP

PaO,= 171 mmHg

Constantin CCM 2011



/EEP

PaO,= 171 mmHg

\

PEP=11

PaOo= 171 mmHg

Constantin CCM 2011



/EEP

PaO,= 171 mmHg

\

PEP=11

PaOo= 171 mmHg

MRA

PaO,= 344 mmHg

Constantin CCM 2011



/EEP MRA

PaO,= 171 mmHg PaO,= 344 mmHg

\ IR
— \ R~

PEP=11 el

PaO,= 340 mmHg
PaO.= 171 mmHg -
Constantin CCM 2011

\







Si unilatéral
Si Pneumothorax (dralne)
Sl Hemothorax




Faut-il faire « tourner » les patients ?



JID: JINJ [m5G;November 19, 2019;13:38]

Injury xxx (Xxxx) Xxx

Contents lists available at ScienceDirect

Injury

journal homepage: www.elsevier.com/locate/injury

Continuous lateral rotational therapy in thoracic trauma--A matched
pair analysis

Mark Schieren®*, Frank Wappler?, Daniel Klodt®, Samir G. Sakka? Rolf Lefering®,
Vera Jacker¢ Jerome Defosse?



JID: JINJ [m5G;November 19, 2019;13:38]

Injury xxx (Xxxx) Xxx

Contents lists available at ScienceDirect

Injury

journal homepage: www.elsevier.com/locate/injury

Continuous lateral rotational therapy in thoracic trauma--A matched
pair analysis

Mark Schieren®* Frank Wappler?, Daniel Klodt®, Samir G. Sakka? Rolf Lefering,
Vera Jickerd, Jerome Defosse?

Trauma patients admitted to
our surgical ICU
time period: 2010-2014
1.157 cases

Exclusion criteria (992 cases excluded)

- No/minor chest trauma (AISthorax< 2)

- Age <18 years

- Secondary hospital admission >24 hours from accident
- Duration of mechanical ventilation <72 hours

Cohort entering the
matching process

165 cases

Primarily matched cohort

60 cases (30 pairs)

Matching process and criteria:
Pairs of patients (one patient received CLRT, the other
was treated with manual turning every 2-4 hours), who
presented with identical:

- thoracic injury severity (AlSthorax: 3/4/5/6)

- age group (years of age: 18-54 / 55-74 / >75)

- head trauma severity (AISgeaq: 0-2 / >3)

- abdominal trauma severity (AIS abdomen: 0-2 / >3)

- extremity trauma severity (AISgxiemities: 0-1 / >2)

- need for massive transfusion (<4 FFP and <10 PRBC/
>4 FFP or 210 PRBC)

Final cohort

44 cases (22 pairs)

Exclusion during data collection (16 patients)
- incomplete/illegible records (8 patients)
- exclusion of corresponding partners (8 patients)
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Contents lists available at ScienceDirect

Injury
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Continuous lateral rotational therapy in thoracic trauma--A matched
pair analysis

Mark Schieren®* Frank Wappler?, Daniel Klodt® Samir G. Sakka? Rolf Lefering®,
Vera Jicker, Jerome Defosse?

Lung Injury Score
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Pression controlee
ou
Volume controle ?




PRESSURE

FLOW




Si fistule broncho-pleurale ?

PC / VS-AI




A

Et si le patient devient ...

iInventilable !



A

Compliance < 10 ml/cmH20

Hemoptysie massive






e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 MAY 24, 2018 VOL. 378 NO. 21

Extracorporeal Membrane Oxygenation for Severe Acute
Respiratory Distress Syndrome

A. Combes, D. Hajage, G. Capellier, A. Demoule, S. Lavoué, C. Guervilly, D. Da Silva, L. Zafrani, P. Tirot, B. Veber, . . .
E. Maury, B. Levy, Y. Cohen, C. Richard, P. Kalfon, L. Bouadma, H. Mehdaoui, G. Beduneau, G. Lebreton, L. Brochard, End Point EC::O leroup COI‘I':;Ollg;OUp Relative I;'SSOk cglt_)'.lﬂ'erence P Val
N.D. Ferguson, E. Fan, A.S. Slutsky, D. Brodie, and A. Mercat, for the EOLIA Trial Group, REVA, and ECMONet* n omn ( = 4) ( = ) ( 7% )| alue
Primary end point: mortality at 60 days — no. (%) 44 (35) 57 (46) 0.76 (0.55 to 1.04) 0.09
Key secondary end point: treatment failure at 60 days — 44 (35) 72 (58) 0.62 (0.47 to 0.82) <0.001
no. (%)
Other end points
Mortality at 90 days — no. (%) 46 (37) 59 (47) -10 (-22t0 2)
Lo Median length of stay (interquartile range) — days
. In the ICU 23 (13-34) 18 (8-33) 5 (-1 to 10)
= 03- In the hospital 36 (19-48) 18 (5-43) 18 (6 to 25)
2 07- ECMO group . . e
g . — Median days free from mechanical ventilation (inter- 23 (0-40) 3 (0-36) 20 (-5 to 32)
g 6 — quartile range)|
0.5+ Control group
:‘_;'" oA Median days free from vasopressor use (interquar- 49 (0-56) 40 (0-53) 9 (0to 51)
- 0'3 tile range)
o =2
£ 59 Median Fiays free frlom renal-replacement therapy 50 (0-60) 32 (0-57) 18 (0 to 51)
0.14 P=0.07 by log-rank test (interquartile range)§
0.0 ; | | | | : Prone position — no. (%)9 82 (66) 113 (90) -24 (-34to-14)
0 10 20 30 40 50 60 )
5 Recruitment maneuvers — no. (%)Y 27 (22) 54 (43) -21 (-32to-10)
ays
No. st Rick Inhaled nitric oxide or prostacyclin — no. (%) 75 (60) 104 (83) -23 (-33to-12)
ECMO 124 105 100 92 88 83 80 Glucocorticoids — no. (%)Y 80 (65) 82 (66) -1(-13to 11)

Control 125 94 81 79 74 72 69



Qui utilise
’ECMO ?




High frequency
percussive ventilation ?
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Low frequency :

Inspiratory time (I) expiratory time(E) PEEP

PEEP on
demand
Flow
second
Inspiration
PULSATIL INGSPIRATORY PIRATORY OSCILLATO¥ Y DEMAND
FLOWRATE TIME = 11t PAP . PE
Connections
On/Off

High frequency rate:
on/off Nébulisation I/E High frequency
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High-frequency percussive ventilation
attenuates lung injury in a rabbit model
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Objective: To review the technique and climical application of Conciusions: High-frequency percussive veniiiation has been
“gh-frequency percussive veatilation In critically B patients. shown o provide tavorable gas exchange in several well-gefined
“wgign: Uterature search and descripBve review. patient populations. It reltabh - - - o
“&: High-frequency percussive veniation Is a time-cycled,  adequate ventilation at lowe
“ed mode of ventialion that delivers subphysiologic  ventilation. Adequataly powe
~wi2s that can exceed 6500 breaths/min. It oers the  demonstrating significant m
~er conventional venfiation of providing equal  performed. (Crit Care Med 2(
and venlislion at lower peak and end- Kev Woens: high-frequenc)
“ality has been used D manage severe  fusive respirator; acute respl
~diatric popuiation, treat nhaistion  Injury; subtidal volume; conv

~ad 35 saivage herapy I aquit  periension

“adrome.

Letters to the Editor

High-frequency percussive ventilation and low tidal volume
ventilation in burns: A randomized controlled trial

MONARCS: Statistical or Clinical interest. Onc
Meaning? ant effect in the
be useful to demos

To the Editor:

WW  Original Article

Kevin K. Chung, MD; Steven E. Wolf, MD; Evan M. Renz, MD; Patrick F. Allan, MD; James K. Aden, PhD;
Gerald A Memill, PhD; Mehdi C. Shelhamer, DO; Booker T. King, MD; Christopher E. White, MD;

David G. Bell, MD; Martin G. Schwacha, PhD; Sandra M. Wanek, MD; Charles E. Wade, PhD

John B. Holcomb, MD; Lome H. Blackboume, MD; Leopoldo C. Cancio, MD

speful that 3 very
revive after an

ppearance (2).
e statisbical

ing the valid

ngll-frequency percussive ventllahon 1n severe acute

%pn‘atory (llo"tl‘GSG S_VIICII'OHIQ: A 3111gle center experience

~es at rapid rates (up to 500 itively
sing the volume-diffusive  eries
“xs been shown to pro-  tered
~oved axygenation
~ak, mean, and

Obyectives: In select bum care units, high-frequency  ventilation group had simiar demographics t nclude median age
p Isp y used to provide mechanical  (inferquartie range) (28 yrs [23-45] vs. 33 yrs [24—46), p =
ventiiation In support of patients with acute lung injury, acute nonsignificant), percentage of total body surtace area bum (34
piratory distress sy , and Injury. ,we  [20-52] vs. 34 [23-50}, p = nonsigaificant), and clinical dlagno-
found an abs: of prosp studes paring high-fre-  sis of Inhalation injury (39% vs. 36%, p = nonsigaificant). The
ared i quency percussive ventiistion with contemporary low-8dal vol-  primary outcome was ventiistor-free days In the first 28 days
mparec e ume ventilstion sirategles. The purpose of Bis stdy was ©  afier randomization. Intent-to-treat analysis revealed no signifi-
SO prospectively compare e two ventilalor modaliies In 3 b cant @ifference between the high-frequency percussive vemtila-
dled the Intensive care unit setting. tion and the low-tidal volume ventiation groups In mean (= so)
gonses to  way§ Des ter, prospective, randomized, comfroied ventiistor-free days (12 = 9 vs. 11 = 9, p = nomsignificant). No
v irmestigated Mgh-frequency percussive ventiation (HFFV) n adult pattens &, Y @ N > populations clinical trial, comparing high-frequency percussive vemfilaion  significant difference was detected between groups for any of the
as). Q’»b, 2. ;V 5 . B %, { } with low-tidal volume ventilaion In paients admitted to owr burn  secondary owicome measures to Include mortailty except the
g , , 5% e s e T By v T 1 et B0
ratio (OR): 0.85 (% ) 5 . 2 e ) {eaching hospital. oxygenaion or vemtiistion goals and required tramsiiom © 3
g > ¥ 1 o=t ARDE 29 mom p— Patients: Aduft patients =18 yrs of age requiring prolonged  rescue mode. By confrast, two In the high-frequency percussive
ither & L % &5 weumonia-related ARDE and 22 non-septic ARDS cases) w
. %, . - (>24 hrs) mechanical ventiation were admitied f0 the burm  ventilation arm (6%) required rescee.
o e e e Intensive care unit. The study was conducted over 3 3-yT period  Conciusions: A high-frequency percussive ventiiation-based
TR NN Pk S A between April 2005 and May 2009. This rial was registerad with  strategy resaited In similer ciinical outcomes when compared
“optic than in pneumonix-Telated ARDE. Patte’ ClinicaiTrials.gov as NCTOO351741. with 3 low-tidal volume ventiiation-based strategy in bum pa-
% 4.9 days; P < 0.06). Mortality at 30 ¢ 2 acerbations of Intavensions: Subjects were y assigned to recelve fients with respiratory talwre. However, the low-tidal volume
e VI 18%; P = 0.01). J/%J-Q . ‘b.%‘(-“, exacer on mechanical ventitation Swough a high-frequency percussive ven-  ventilation strateqy falled to achieve ventiation and oxygenation
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Abstract

tr Wa hypothasized that the usa of i face mask. The therapy was considared succassful whan both
percussive ventiation (PV), a techniqua designad to impeove  warsening of the eamcarbation and a decreasa in pH to under
mucus doarance, codd prowe offoctve in svoidng furthar  7.35, which woeld have raquired non-invasiva ventiation, wero
detarioration n paticnts with acute exacerbations of chronic awoided.
cbstructive pulmonary disease (COPD) with mid respiratory
acidos. Results Thirty minutes of IPV lod to 2 significant decroase in
reapiratory rate, an increase in Pa0, and a decrease in PaCO,
Methods The shudy was perormed in & medical intenaive care (< 0.05). Exacerbation worsenad in 6 out of 17 patisnts in the
unit of = wiversty hospitd. Thitytheoo pationts with  control group versus O out of 16 inthe IPV group (p < 0.05). Tha
emcerbations of COPD with 2 respiratory foquency = 25/min,  hospital stay was significantly shorter in the 1PV group than in intensive cara unit §CU) [1]. Despito a well conducted madical  incroase in sputum volume are constant in thaso pationts and
2 PaC0, > 45 Tor and 7.35 < pH < 7.38 ware inckdod in the  tha control group (8.8 1 1.0 va. 7.0 + 1.3 days, p <0.05). ~tmaett, worBGNIng G2 occur in paticnts with acute eacer  aro responsiblo for an NGroase in aiway rosistance and
study. Paionts ware randomly assgned fo rocaive cithar X ™ ~laad o a docompansation phasa. Acute  trapping [5). This sir trapping and incroasad asirway rosistance
standard treatment (control group) or standard troatmant plus  Condlusion IPV is a safe technique and may provent further ~~seamont of mochanical rosult in hyparinflaion and intrinsic positve cipFatory pros
1PV 0PV group). The IPV group underwent two dadly sessions of deteriorabon in patents with acuta axacerbations of COPD with A st surc (PEER), which are common foaturas acuto axas
formad t " ) n turas during acus
30 minutos parformed by a chost physiotherapist through a full  mild respirstory acdosis. e o COPD patiets e acorosponabie o pcrwasin.

squirad 1o broathe and respiratory me— *
of ftreatment directed =~

y
> ), Rio de Janeiro, Bragll

the pationt dovalops an increasa in PaCO, and respiratory aci:
40 anncarbatices of chronic obatructive pulnonary disasse  dosis. Numarcus patiants are hospitaized with mikd respira
_OPD) are a froquant cause of admission to hospitaland the  tory acidosis. Arway inflammation, bronchospasm and the
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Abstract

High-frequency percussive ventilation (HFPV) has proved its umque efficacy in the treatment of acute respiratory distress,
when comventional mechanical ventilation (CMV) has demonstrated a limated response. We analysed flow (V), volume (V)
and airway pressure (Paw) duning ventilahon of a single-compartment mechanscal lung ssmulator, in which resastance (R) and
clastance (E) values were modified, while mantaining the selected ventilatory segtings of the HFPV device. These signals
reveal the physical effect of the imposed loads on the outpee of the ventilatory device, secondary to constant (mallisecond by
millisecond) alterations in pulmonary dynamics. V, Vand Paw values depended fundamentally on the valoe of R, but their shapes
wese modified by R and E. Although peak Paw increased 70.3% in relation to coatrol value, mean Paw augmented solely 36.5%
under the same circumstances (maximum of 9.4cmH;0). Finally, 2 mechanism for washing gas cut of the lung was suggested.
© 2004 Elsevier B.V. All rights reserved.

Introduction the pationt dovalops an increase in PaCO, and respiratory aci
Acuto axacarbations of chronic obstructive pulmonary disasse dosis. Numarous pationts are hospitalizod with mild respira-
(COPD) are a fraquent cause of admission to hospital and the  tory acidosis. Arway inflammation, bronchospasm and the
intensive cara unit (JCU) [1]. Daspita a woll conducted madical ncroase in sputum volume ara constant in those pationts and
troatment, womaning Gan occur in paticnts with acuto caacar- are responsible for an incroase in airway resistance and air
bations of COPD and lad to a docompansation phase. Acute  trapping [5]. This air trapping and increasad airway resistance
respiratory failure can lead to the requirement of machanical result in hyparinflaion and intrinsic positve cxpratory pros
vantilation; in thosa cases, nonrinvasive vantiation (NIV) must  sure (PEEFY), which are common fastures during acuto axac
bo considared in cedor 1o avoid invasive mechanical ventlaticn  arbations of COPD pationts and ara responsiblo for incraasing
and its refatod complications [2-4]. Studios by Plart ef al. [4]  the work requirad 1o broathe and respiratory muscle faikre.
offor vary strong argumants for the dofvary of NIV as soon o=~ Mothods of troatment dirocted against tho onsat of

Keywords: Load, estie, seaistive, Mochanics of breathing, high-froquency ventilation, Model, high-frequescy veatilation, Techsiques,
high-frequency ventdaior

COPD = cironk: cbstrucive pumonary Giscase; CPAP = COTERUOUS PositNG Y3y Prassurd; FEV1 = 070od Gapiraiony volume 1 0ne econd; HFO
= high fraquancy osciliatory ventlaticn; ICL = Nonsiv CIro unit; PV = NiEpUIMCNATY Percussive vontisticn; NIV = non-ivasive vonison; PEER!
= Intrinsic posive cxpiatofy prossura; PEEP = positiv Gnc-arpiratory pressurs; RR = meepiratorny fato; SAPS Il = simpifiod acste physiologlc scor;
SD = standard doviation.

1. Introduction after, zeveral studies on HFV were completed (Gicia
and Ropers, 1985). Many HFV technique: are cur-
rently in uze, all ch d by beeathing freq
cies higher than 1Hz (60 breaths/min) where tidal
exchanpes are Jess than the combined mechanical and
anatomical dead space volume, displaying low peak
P when ipared to conventional mechan-
ical vemtilation (CMV). High-frequency ventilation
(HFV) operates under two fundamentally different
; +and N | 6‘7100, To the Editor:
) ad with interest the final repart of
b

High-frequency ventilation (HFV) was introduced
i clinical practice in the eardy 1970z, following the
expeciences by Oberg and Sjostrand (1969). There-
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oty function. Unique

¢V is the presence of 2 pha-

n mechanism situated at

the endotracheal tube, which

is a shding Ventun that acts as both an

inspiratory and expiratory valve. The pha-

sitron is driven by a high-pressure gas
supply at a high-frequency rate of 200

900 beats'min superimpeosed oo 2 con-

sonal inspiratory/expiratory pressure-

d cycle that is set at 2 rate of

10-15 breaths/min. During inspiration,

lung volumes are progressively increased

in a controlled, stepwise fashicn by repet-

—scrences in compliance and resis-
tance; 4) asymmetric velocity profiles, the
laminar flow pattern in which gas i the
center of the airway advances inward and
gas outside the center flows in a retro-
grade fashic ) cardicgenic midng, the
mechanical ag the beating
heart, especially in peripheral lung umits
adjacent to the heart; and 6) molecular
diffusion, the mixing of air in the small-
est lung units near the alveolocapillary
membrane.

There are typically seven control vari-
ables that need to be addressed in HFPV:
1) PIP, 2) positive end-expiratory pres-
sure, 3) itive airway p

sure, 4) inspiratory time, 5) expiratory
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High-frequency percussive ventilation and low tidal volume

ventilation in burns: A randomized controlled trial it care Med 2010 vol. 38, No. 10
Kevin K. Chung, MD; Steven E. Wolf, MD; Evan M. Renz, MD; Patrick F. Allan, MD; James K. Aden, PhD;
Gerald A. Merrill, PhD; Mehdi C. Shelhamer, DO; Booker T. King, MD; Christopher E. White, MD;
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John B. Holcomb, MD; Lorne H. Blackbourne, MD; Leopoldo C. Cancio, MD
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High-frequency percussive ventilation and low tidal volume
ventilation in burns: A randomized controlled trial crit care Med 2010 vol. 38, No. 10

Kevin K. Chung, MD; Steven E. Wolf, MD; Evan M. Renz, MD; Patrick F. Allan, MD; James K. Aden, PhD;
Gerald A. Merrill, PhD; Mehdi C. Shelhamer, DO; Booker T. King, MD; Christopher E. White, MD;

David G. Bell, MD; Martin G. Schwacha, PhD; Sandra M. Wanek, MD; Charles E. Wade, PhD;

John B. Holcomb, MD; Lorne H. Blackbourne, MD; Leopoldo C. Cancio, MD

450
m o L ]
HFPV LTV
m=31) n=31) p
350 -+
Ventilator-free days” 129 119 NS
Days free from 1511 1510 NS
nonpulmonary 300 +
organ failure® E
Death, no. (%) 6 (19) 6(19) NS
Rescue, no. (%) 2 (6) 9(29) .02 260
VAP, no. (%) 10(32) 16(52) NS
VATB, no. (%) 2 (6) 0 NS
Barotrauma, no. (%)  0(0) 4(13) .04
200 -+
150 f + f + t .-
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High frequency percussive ventilation
increases alveolar recruitment in early
acute respiratory distress syndrome: an
experimental, physiological and CT scan
study

Thomas Godet %, Matthieu Jabaudon ', Raiko Blondonnet'?, Aymeric Tremblay®, Jules Audard'~, Benjamin Rieu’,
Bruno Pereira®, Jean-Marc Garcier’, Emmanuel Futier'” and Jean-Michel Constantin'*"

Patient Etiology Comorbidity 1BW ARDS FO, PaOyFHO, PEEP Tidal volume Compliance Pplat ARDS

number (kq) onset (h) (%) (mmHg) (cmH20) (mL/kg IBW) (mLecmH;0") (€cmH20) phenctype

1 Infectious Acute 63 18 50 154 8 76 20 33 NF
Pneumonia leukemia

2 Infectious Myeloﬁbrosis 70 6 100 127 16 59 25 33 NF
Pneumonia

3 Infectious Acute 55 24 70 109 18 58 21 33 NF
Pneumonia leukemia

4 Infectious 47 4 100 75 12 5.7 13 28 NF
Pneumonia

5 Infectious Acute 54 10 &0 145 13 63 18 31 NF
Pneumonia leukemia

6 Aspimtion  Cardiac 73 4 100 50 12 58 17 30 NF

amest

Aspiation  Gastrectomy 77 12 100 80 18 55 20 28 NF

8 Viral 64 6 70 113 20 74 18 32 NF
pneumonia

Median 635 80 85 1M1 145 59 190 315

IQR (55.0-708 (55-135) (68-100) (7/2-132) (120-180) (58-66) (178-203) (295-33.0)




VT 6mL/kg; PEEP Express after RM
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5\ A
Letter to the editor
High-frequency percussive ventilation as a after, he developed severe ARDS (PaO,/FiO, < 100 mmHg) with
rescue therapy for ARDS patients under ECMO: positive end-expiratory pressure (PEEP) of 10 cmH,0. The
About a case administration of a neuromuscular blocking agent was started.

Chest X-ray showed bilateral opacities. Plateau pressure was
between 35 and 42 cmH,0 with tidal volume (TV) of 5.5 mL.kg ™!
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Conclusion



ALR + VNI
Ventilation

protectrice
Eviter le derecrutement

HFPV ?

Merci de vobre akkention ...



