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The Bundles of Mechanical VentilationThe Bundles of Mechanical Ventilation





The problem:The problem:

No clear definitionNo clear definition
Heterogeneity in informationHeterogeneity in information

Low quality informationLow quality information
Not much data about pediatricsNot much data about pediatrics



A "bundle" isA "bundle" is a group of interventions related to a a group of interventions related to a 
disease process that, when executed together, disease process that, when executed together, 
result in better outcomes than when implemented result in better outcomes than when implemented 
individually.individually.

The Bundle ConceptThe Bundle Concept

Resar R et al. Using a bundle approach to improve ventilator
care processes and reduce ventilator associated pneumonia. 
Jt Comm J Qual Patient Saf. 2005;31:243-248.
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The Bundle ConceptThe Bundle Concept

A A groupgroup of of evidenceevidence basedbased treatmentstreatments relatedrelated to a to a 
diseasedisease processprocess, , institutedinstituted togethertogether overover a a specificspecific
time time frameframe andand termedtermed 'a 'a carecare bundlebundle ', ', isis anticipatedanticipated
to to resultresult in in betterbetter outcomesoutcomes thanthan whenwhen theythey are are 
executedexecuted individuallyindividually..

Gao F et al. The impact of compliance with 6-hour and 24-hour
sepsis bundles on hospital mortality in patients with severe sepsis: 
a prospective observational study. Crit Care 2005;9(6):R764-70 



The problem with pediatric bundlesThe problem with pediatric bundles

Much of current clinical practice in the Much of current clinical practice in the 
pediatric ICU is based on anecdotal pediatric ICU is based on anecdotal 

experience combined with experience combined with 
extrapolation from adult data.extrapolation from adult data.



The MV Bundle ContentsThe MV Bundle Contents

Prevent Prevent 
Ventilator Ventilator 
Induced Lung Induced Lung 
Injury (VILI)Injury (VILI)

Lung Lung 
protective protective 
ventilation ventilation 
strategiesstrategies

Head over the bedHead over the bed

Low TV/ low plateau pressureLow TV/ low plateau pressure

Prevent Prevent 
Ventilator Ventilator 
Associated Associated 
Pneumonia Pneumonia 
(VAP)(VAP) Daily Daily ““vacationvacation”” from sedationfrom sedation

Deep venous thrombosis prophylaxisDeep venous thrombosis prophylaxis

Gastric ulcer prophylaxisGastric ulcer prophylaxis

PEEPPEEP

Daily Daily ““vacationvacation”” from sedationfrom sedation

WeaningWeaning Spontaneous breathing testSpontaneous breathing test





TheThe Fundamentals Fundamentals ofof LungLung ProtectiveProtective Ventilation Ventilation 

LowLow tidal volume ventilationtidal volume ventilation

Prevention of Prevention of volutraumavolutrauma
++ Injured lung is not homogeneousInjured lung is not homogeneous
++ A normal TV would go primarilyA normal TV would go primarily

to healthier regionsto healthier regions
++ Regional Regional overinflationoverinflation

Prevention of Prevention of atelectraumaatelectrauma
++ Affects Affects recruitablerecruitable alveolialveoli
++ RecruitmentRecruitment--derecruitmentderecruitment
++ Disruption of the surfactant monolayerDisruption of the surfactant monolayer
++ Requirement of higher pressuresRequirement of higher pressures
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Prevention of VILI: pressure or volume

Eichacker PQ. Am J Respir Crit Care Med. 2002;166:1510-4 



PressurePressure oror volume?volume?

Marini JJ. Crit Care Med 2006;34:1540-2

++ Maximum Maximum transalveolartransalveolar pressure (and/ or tidal pressure pressure (and/ or tidal pressure 
excursion) is the primary generator of damaging tissue excursion) is the primary generator of damaging tissue 
strainsstrains——not tidal volume not tidal volume per seper se ..

++ TransalveolarTransalveolar pressure is a function of tidal volume in pressure is a function of tidal volume in 
relation to specific compliance.relation to specific compliance.

++ Although subject to chest wall compliance, the Although subject to chest wall compliance, the 
transalveolartransalveolar pressure is strongly correlated to endpressure is strongly correlated to end--
inspiratory plateau pressure inspiratory plateau pressure 




