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Ventilation: advantagesVentilation: advantages

•
 

Gas exchange
•

 
Work of breathing

•
 

Lung expansion (recruitment)
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Ventilation: disadvantagesVentilation: disadvantages

•
 

Sedation
•

 
Pneumonia

•
 

Haemodynamic
 

compromise
•

 
Raised Intrathoracic

 
pressure
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Right heart strain
•

 
Impaired venous return
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Ventilation: a fine balanceVentilation: a fine balance

RV failureRV failure

Low cardiac outputLow cardiac output LungLung recruitmentrecruitment

PaOPaO22
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IntrathoracicIntrathoracic pressure IIIpressure III

Reduces preload

Increases PVR (afterload)
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Lung volume and PVR

After J F Nunn and J B WestAfter J F Nunn and J B West
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ARDS net continuedARDS net continued

Normal PaCONormal PaCO2!2!
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Interpreting resultsInterpreting results

Characteristics of control group
Differences in PEEP
Recruitment manouvres

Fan E. JAMA ‘07; 294:2889



CMHG 1.08

Side effects (lung protective ventilation)Side effects (lung protective ventilation)

Hypercapnia
Sedation
Possibly worsened oxygenation
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Recruitment Recruitment manouvresmanouvres

Brief sustained pressures 35-40 cm H2
 

O

No evidence of benefit
ARDSnet. N Engl

 

J Med ‘04; 351:327-36

Some enthusiasts; not many in UK

HaemodynamicHaemodynamic and respiratory problems in practiceand respiratory problems in practice
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Prone ventilationProne ventilation

Improvement in oxygenation
Gattinoni.N

 

Engl

 

J Med ‘01; 345:568-73

No hospital survival benefit

Positional side effects

Mancebo. Intensive Care Med ‘03; 29: 564
Guelin. JAMA ‘04; 292:2379-87
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Prone ventilation. PhysiologyProne ventilation. Physiology

More uniform distribution of V and Q
Better matching

Mure. J Appl Physiol ‘00; 88:1076-1083

Drainage of secretions
Improved fit of the lung

Albert. Am J Respir Crit Care Med 2000; 161:1660-1665

Better chest mechanics
Pelosi. Am J Respir Crit Care Med 1998; 157:387-393
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What about PEEPWhat about PEEP
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PPFlexFlex

Tricky at the bedside in practice
Ware. N Engl

 

J Med ‘00; 342:1334

Thoracic Pflex
 

≠
 

alveolar Pflex

Hickling. Am J R  Crit

 

Care Med ‘98; 158:194
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Variation in lung Variation in lung recruitabilityrecruitability

RecruitableRecruitable
 

lungs more responsive to PEEPlungs more responsive to PEEP

Limit PEEP in nonLimit PEEP in non--recruitablerecruitable
 

lungslungs
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Some important differences!Some important differences!
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Comparable results
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PEEP: conclusionsPEEP: conclusions

Safe (10 -
 

14 cm H2
 

O)

Based on individual lung physiology

Assess recruitability
 

(PEEP trial)
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Best PEEPBest PEEP

Somewhere above lower inflection

As long as As long as PPplatplat
NOT risingNOT rising

Target SaOTarget SaO2 2 ~ 90%~ 90%

Pre set values depending on PaO2
 

/FiO2 or PPlat
ARDSnet. Nengl

 

J Med ‘00; 342:1301 

PEEP trial
Malhotra. N Engl

 

J Med ‘07; 357:1113
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““NonNon--invasiveinvasive”” ventilationventilation

Avoid intubation

Accelerate extubation

General weaning
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NIV NIV –– full face maskfull face mask
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RespironicsRespironics 
BiPAPBiPAP ST30ST30

RespironicsRespironics VisionVisionBiPAPBiPAP GeneratorGenerator
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14 studies; 758 patients14 studies; 758 patients

Improvements in mortality, length of stay, intubation rateImprovements in mortality, length of stay, intubation rate
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••Especially those in shockEspecially those in shock

••Failure associated with mortalityFailure associated with mortality
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Practical NonPractical Non--invasive ventilationinvasive ventilation

Post operative basal atelectasis
Post extubation

 
(moderate) respiratory distress

Cardiogenic
 

pulmonary oedema
Pneumonia
Chronic obstructive airway disease
Young 
Children
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PathophysiologyPathophysiology and ventilationand ventilation

Stretch and overdistension
Alveolar collapse
Cyclical opening and closing
Capillary leak
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Evidence based ventilationEvidence based ventilation

Appropriate PEEP
SaO2 ~ 90%
pH 7.2
Cautious fluid administration

Low tidal volumes
6ml/kg6ml/kg

~ 30 cm H~ 30 cm H22

 

O plateau O plateau 
pressurepressure
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““Houston, we have a problemHouston, we have a problem…”…”
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High frequency, small amplitude
Higher mean, lower peak airway pressures
Alveolar recuitment

 
throughout cycle

Singh. Curr

 

Op Crit

 

Care ‘03: 9: 28
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AlternativesAlternatives

Extracorporeal CO2
 

removal

Extracorporeal membrane oxygenation-ECMO

Lynch. Semin

 

Thorac

 

Cardiovasc

 

Surg

 

‘06; 18:20
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RR
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AVCOAVCO22
 

RR

New membranes
No pump
“simpler”
Tolerable shunt
Promising

Morris. Am J Res Crit

 

Care Med ‘94; 149:295
Conrad. Intensive Care Med ‘01; 27:1340
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15 year retrospective series15 year retrospective series

405 patients405 patients

255 on ECMO255 on ECMO

67% weaned off ECMO67% weaned off ECMO

52% hospital survival52% hospital survival
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CESAR trial CESAR trial 

www.cesar-trial.org
Transport to Leicester, UK

conventional vs
 

ECMO

Reporting February 2008 at SCCM HawaiiReporting February 2008 at SCCM Hawaii

http://www.cesar-trial.org
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ECMO: Preliminary resultsECMO: Preliminary results

Relative risk (ECMO) 0.69 (0.05 -
 

0.97)

Unpublished results

Limitations
Randomisation
transport
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WeaningWeaning

Consistency
Freedom from infection

Cardio-pulmonary interaction
Nutrition

Daily weaning trial
Multi-disciplinary approach

Never give up
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