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Introduction Introduction 

•• What is HFOVWhat is HFOV
•• About the OSCAR TrialAbout the OSCAR Trial
•• The Vision Alpha ventilatorThe Vision Alpha ventilator
•• Day to day use of the ventilatorDay to day use of the ventilator
•• ProtocolsProtocols
•• SupportSupport
•• Summary and QuestionsSummary and Questions
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AgendaAgenda

•• Theory Theory 
–– This morningThis morning

•• PracticalPractical
–– This afternoonThis afternoon
–– Setting up the ventilatorSetting up the ventilator
–– SimMan demonstrationSimMan demonstration

•• Q&A Q&A 
•• FeedbackFeedback
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What is HFOV?What is HFOV?

•• ‘‘CPAP with a wiggleCPAP with a wiggle’’
•• High frequency ventilationHigh frequency ventilation
•• Tidal volumes approach or are less than Tidal volumes approach or are less than 

anatomical dead spaceanatomical dead space
•• Lungs kept Lungs kept ‘‘openopen’’ with a constant airway with a constant airway 

pressurepressure
•• Allows clinician to deal with oxygenation Allows clinician to deal with oxygenation 

and ventilation separatelyand ventilation separately
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History of HFOVHistory of HFOV

•• Initial concept, 1915, smoke blown down a tube Initial concept, 1915, smoke blown down a tube 
travels in a very thin column, could you ventilate travels in a very thin column, could you ventilate 
with only a small volume?with only a small volume?

•• Trialled in animals from 1975 but results not Trialled in animals from 1975 but results not 
replicated in human modelreplicated in human model

•• Used successfully in neonates and then Used successfully in neonates and then 
Paediatrics since 1983Paediatrics since 1983

•• Several small trials in adults since 1999Several small trials in adults since 1999
•• Used in several units in UK but often Used in several units in UK but often ‘‘when all when all 

else failselse fails’’
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Theory behind HFOVTheory behind HFOV
*Weavind and Wenker 2000*Weavind and Wenker 2000

•• Bulk flow can still provide conventional Bulk flow can still provide conventional 
gas delivery to proximal alveoli with low gas delivery to proximal alveoli with low 
regional dead space volumes. regional dead space volumes. 

•• Coaxial flow. Gas in the centre flows Coaxial flow. Gas in the centre flows 
inward, while gas on the periphery flows inward, while gas on the periphery flows 
outward. This can develop because of the outward. This can develop because of the 
asymmetric low profile of high velocity asymmetric low profile of high velocity 
gases.gases.
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Theory behind HFOV (2)Theory behind HFOV (2)
*Weavind and Wenker 2000*Weavind and Wenker 2000

•• Pendelluft can mix gases between lung Pendelluft can mix gases between lung 
regions having different impedances.regions having different impedances.

•• Taylor dispersion can produce a mixing of Taylor dispersion can produce a mixing of 
fresh and residual gas along the front of a fresh and residual gas along the front of a 
flow of gas through a tube. flow of gas through a tube. 
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Theory behind HFOV (3)Theory behind HFOV (3)
*Weavind and Wenker 2000*Weavind and Wenker 2000

•• Augmented molecular diffusion can occur Augmented molecular diffusion can occur 
at the alveolar level secondary to the at the alveolar level secondary to the 
added kinetic energy from the oscillations.added kinetic energy from the oscillations.
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Why HFOV?Why HFOV?

•• We know that We know that ‘‘conventional ventilationconventional ventilation’’
can be harmfulcan be harmful

•• ARDS has high morbidity and mortality ARDS has high morbidity and mortality 
ratesrates

•• Lung protective ventilationLung protective ventilation
•• Theorised to reduce Theorised to reduce biotraumabiotrauma
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The OSCAR TrialThe OSCAR Trial

•• High frequency High frequency OSCOSCillation in illation in ARARDSDS
•• Several small studies comparing CV and Several small studies comparing CV and 

HFOV HFOV –– but not enough evidencebut not enough evidence
•• Need to know if it is betterNeed to know if it is better
•• 10 centre, open, randomised control trial10 centre, open, randomised control trial
•• Early ARDS rather than as a rescue Early ARDS rather than as a rescue 

therapytherapy
•• Start recruiting 1/11/07, for 3 yearsStart recruiting 1/11/07, for 3 years
•• Target = 2 patients per month per unitTarget = 2 patients per month per unit
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Other TrialsOther Trials

•• Two other current trials Two other current trials 
•• USA and CanadaUSA and Canada
•• Similar criteria to oursSimilar criteria to ours
•• SmallSmall
•• Canada has view to extend if preliminary Canada has view to extend if preliminary 

results are goodresults are good
•• Using Sensormedics ventilatorUsing Sensormedics ventilator
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Inclusion CriteriaInclusion Criteria

•• ≥≥16 years16 years
•• ≥≥35 kg35 kg
•• ARDSARDS

–– PaOPaO22/FiO/FiO22 ratioratio≤≤26.7kPa, 26.7kPa, 
with a PEEPwith a PEEP≥≥5cmH5cmH22O on 2 O on 2 
ABGABG’’s, 12 hours aparts, 12 hours apart

–– Bilateral infiltrates on CXRBilateral infiltrates on CXR
–– 1 or more RF for ARDS1 or more RF for ARDS

•• Receiving artificial Receiving artificial 
ventilationventilation

•• Likely to require Likely to require ≥≥48 48 
hours of ventilationhours of ventilation

•• ‘‘Substantially uncertainSubstantially uncertain’’
as to the utility of HFOV as to the utility of HFOV 
for this patientfor this patient

•• Ventilated for <7 Ventilated for <7 
consecutive days (168 consecutive days (168 
hours)hours)
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Exclusion CriteriaExclusion Criteria

•• LA hypertensionLA hypertension
•• Moderate Moderate -- severe severe 

airway disease causing airway disease causing 
airflow limitationairflow limitation

•• Lung biopsy or Lung biopsy or 
resection (this resection (this 
admission)admission)

•• Patient refusesPatient refuses
•• Patient unable to Patient unable to 

consent (language)consent (language)

•• If active treatment is/to If active treatment is/to 
be withdrawnbe withdrawn

•• In another trial (30 In another trial (30 
days prior to days prior to 
randomisation)randomisation)

•• Previously enrolled in Previously enrolled in 
the OSCAR trialthe OSCAR trial

•• Any other condition Any other condition 
likely to make HFOV likely to make HFOV 
hazardoushazardous
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Vision Alpha VentilatorVision Alpha Ventilator

•• Both HFOV and CVBoth HFOV and CV
•• New to this countryNew to this country
•• Made in JapanMade in Japan
•• Currently used in Currently used in 

GermanyGermany
•• CE markedCE marked
•• Motorbike muffler to Motorbike muffler to 

reduce noisereduce noise
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Front viewFront view

•• Divided into main Divided into main 
(upper) and blower (upper) and blower 
(bottom) units(bottom) units

•• Operation panelOperation panel
•• Respiratory circuit Respiratory circuit 

connector sectionsconnector sections
•• HFOV drive sectionHFOV drive section
•• Dedicated humidifier Dedicated humidifier 

bracketbracket
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Rear ViewRear View

•• Interface block, Interface block, 
currently only used currently only used 
for servicefor service

•• Gas connector sectionGas connector section
•• Breaker sectionBreaker section
•• Filter sectionFilter section
•• Auxiliary breaker Auxiliary breaker 

sectionsection
•• No batteryNo battery
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Patient setPatient set

•• HumidifierHumidifier
•• Expiratory filterExpiratory filter
•• CircuitCircuit
•• Oscillator diaphragmOscillator diaphragm
•• DisposableDisposable
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CircuitCircuit

•• No rain outNo rain out
•• Narrower tubingNarrower tubing
•• Heated from the Heated from the 

outsideoutside
•• DisposableDisposable
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Impedance valveImpedance valve

•• Expensive!Expensive!
•• Requires EOG Requires EOG 

sterilisation between sterilisation between 
patientspatients
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Expiratory FilterExpiratory Filter

•• Heated so does not Heated so does not 
require changing as require changing as 
frequentlyfrequently

•• Easy to changeEasy to change
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HumidifierHumidifier

•• OpaqueOpaque
•• Large membraneLarge membrane
•• Auto fills Auto fills 
•• 30 day life30 day life
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Control PanelControl Panel

•• A: CV controlsA: CV controls
•• B: FiOB: FiO2 2 controlcontrol
•• C: Mode adjustmentC: Mode adjustment
•• D: Accept buttonD: Accept button
•• E: HFO controlsE: HFO controls
•• F: ScreenF: Screen
•• G: LED bar graftG: LED bar graft
•• H: Silence alarmH: Silence alarm
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HFOV ControlsHFOV Controls
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Conventional Ventilation ControlsConventional Ventilation Controls
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FiOFiO2 2 and Mode Controlsand Mode Controls
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Accept, Silence and LED BarAccept, Silence and LED Bar
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HFO ScreenHFO Screen



Version 2. 27/11/07Version 2. 27/11/07 OSCAR Trial OSCAR Trial -- Dr Ele LambertDr Ele Lambert 3030

CV screenCV screen
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Waveform screenWaveform screen
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Loop screenLoop screen
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Differences between CV and HFOVDifferences between CV and HFOV

•• Tidal volumes Tidal volumes ≤≤ dead spacedead space
•• Decreasing the frequency (i.e. RR) helps Decreasing the frequency (i.e. RR) helps 

remove COremove CO22

•• Different values to observe and recordDifferent values to observe and record
•• Auscultation of little valueAuscultation of little value
•• No rainNo rain--out in tubing owing to new out in tubing owing to new 

humidifierhumidifier
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FamilyFamily

•• Possibility of more concerns as patient Possibility of more concerns as patient 
looks less looks less ‘‘alivealive’’ on HFOV compared to CVon HFOV compared to CV

•• Or may think that this is a Or may think that this is a ‘‘miracle miracle 
machinemachine’’ that will save patientthat will save patient

•• Family need to be informed and not given Family need to be informed and not given 
unrealistic hopeunrealistic hope
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Daily data collectionDaily data collection

•• Mean Airway PressureMean Airway Pressure
–– A control of oxygenationA control of oxygenation
–– Start at value according to protocolStart at value according to protocol
–– Increase to promote recruitment and Increase to promote recruitment and 

oxygenationoxygenation
–– Can be decreased when happy with Can be decreased when happy with 

oxygenation to a more constant leveloxygenation to a more constant level
–– Value on screen will fluctuate slightlyValue on screen will fluctuate slightly
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Daily data collectionDaily data collection

•• Frequency (HFrequency (Hzz))
–– A control of ventilationA control of ventilation
–– Start at value Start at value 

according to protocolaccording to protocol
–– Decrease this to Decrease this to 

remove COremove CO22

•• Cycle volume (ml)Cycle volume (ml)
–– A control of ventilationA control of ventilation
–– Start at value Start at value 

according to protocolaccording to protocol
–– This will change with a This will change with a 

change in frequencychange in frequency
–– Increase this to Increase this to 

remove COremove CO22

–– Affects the AmplitudeAffects the Amplitude
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Daily data collectionDaily data collection

•• Measured Amplitude (cmHMeasured Amplitude (cmH220)0)
–– Reflects the compliance of the circuit/lungsReflects the compliance of the circuit/lungs
–– Changes can be subtle but can be effective Changes can be subtle but can be effective 

warning systemwarning system
–– Will change if the frequency is alteredWill change if the frequency is altered
–– Unexplained rise: Secretions/ObstructionUnexplained rise: Secretions/Obstruction
–– Unexplained fall: PneumothoraxUnexplained fall: Pneumothorax
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Daily Data CollectionDaily Data Collection

•• Base (Bias) FlowBase (Bias) Flow
–– Usually stableUsually stable
–– Set at level according to protocolSet at level according to protocol
–– May need to be increased e.g. if patient has May need to be increased e.g. if patient has 

lighter sedationlighter sedation



Version 2. 27/11/07Version 2. 27/11/07 OSCAR Trial OSCAR Trial -- Dr Ele LambertDr Ele Lambert 3939

SuctioningSuctioning

•• Always suction patient before going on to HFOVAlways suction patient before going on to HFOV
•• Suctioning possible with closed system deviceSuctioning possible with closed system device
•• Need to be aware that this can cause deNeed to be aware that this can cause de--

recruitmentrecruitment
•• Low pressure alarm may sound, PaOLow pressure alarm may sound, PaO22 may dropmay drop
•• May need to reMay need to re--recruit lungs after as algorithmrecruit lungs after as algorithm
•• Physio: possible as normalPhysio: possible as normal
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Problems at initiationProblems at initiation

•• CoughingCoughing
•• MAP swingsMAP swings
•• AlarmsAlarms
•• Hypotension Hypotension –– most common cause at this most common cause at this 

stage is hypovolaemiastage is hypovolaemia
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Problems once establishedProblems once established

•• PneumothoraxPneumothorax
–– Hypotension (acute), fall in PaOHypotension (acute), fall in PaO22, asymmetric chest , asymmetric chest 

wall movementwall movement

•• Air trappingAir trapping
–– Hypotension (gradual), fall in PaOHypotension (gradual), fall in PaO22, rise in CVP, rise in CVP

•• Blocked ET TubeBlocked ET Tube
–– Fall in PaOFall in PaO22, rise in PaCO, rise in PaCO22, increase in Amplitude, increase in Amplitude
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HFOV ProtocolHFOV Protocol

Control of Control of 
OxygenationOxygenation

•• Step 1 = Step 1 = 
RecruitmentRecruitment

•• Step 2  = FiOStep 2  = FiO22
deliverydelivery

•• Step 3 = Reducing Step 3 = Reducing 
PPAWAW
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HFOV ProtocolHFOV Protocol
Management of VentilationManagement of Ventilation
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CV ProtocolCV Protocol

•• As ARDS As ARDS ‘‘best practicebest practice’’
•• Patients ventilated using tidal volumes of 6Patients ventilated using tidal volumes of 6--8ml 8ml 

kgkg--11 body weight body weight 
•• Plateau pressure of no greater than 30cmHPlateau pressure of no greater than 30cmH22O.O.
•• The ventilation target  = normal arterial pHThe ventilation target  = normal arterial pH
•• Permissive hypercapnia to avoid plateau Permissive hypercapnia to avoid plateau 

pressures above 30cmHpressures above 30cmH22O. O. 
•• Oxygenation target  = PaOOxygenation target  = PaO22 of 7.5of 7.5--11.5kPa or 11.5kPa or 

an SpOan SpO22 of 88of 88––95%.95%.
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CV ProtocolCV Protocol

•• The recommended The recommended 
combinations of FiOcombinations of FiO22
and PEEP are:and PEEP are:

FiO2 PEEP
0.3 5
0.4 5
0.4 8
0.5 8
0.5 10
0.6 10
0.7 10-14
0.8 12-14
0.9 12-16
1.0 12-18
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SupportSupport

•• MeMe
•• Management GroupManagement Group
•• Inspiration Healthcare/NovalungInspiration Healthcare/Novalung
•• WebsiteWebsite
•• Abbreviated manual attached to ventilatorAbbreviated manual attached to ventilator
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SummarySummary

•• HFOV HFOV –– frequency 5frequency 5--15Hz, tidal volumes 15Hz, tidal volumes 
≤≤dead space, lungs kept dead space, lungs kept ‘‘openopen’’

•• Separates oxygenation and ventilationSeparates oxygenation and ventilation
•• Protocols guide management of patientProtocols guide management of patient
•• Several of sources of supportSeveral of sources of support
•• Recruiting from 1Recruiting from 1stst November 2007November 2007
•• 2 patients per centre per month (min)2 patients per centre per month (min)
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PracticalPractical

•• How to assembleHow to assemble
•• SimMan DemonstrationSimMan Demonstration



Any Questions?Any Questions?

(Feedback Forms)(Feedback Forms)



Version 2. 27/11/07Version 2. 27/11/07 OSCAR Trial OSCAR Trial -- Dr Ele LambertDr Ele Lambert 5050

My Contact DetailsMy Contact Details

Dr Elena LambertDr Elena Lambert

Clinical Fellow OSCAR TrialClinical Fellow OSCAR Trial
ICS Trials Group ICS Trials Group 
Kadoorie CentreKadoorie Centre
John Radcliffe HospitalJohn Radcliffe Hospital
Oxford. OX3 9DUOxford. OX3 9DU

•• Tel: 01865 221755Tel: 01865 221755
•• Fax: 01865 857611Fax: 01865 857611
•• Work Mobile: Work Mobile: 

0782573395307825733953
•• Bleep: 1114 (via John Bleep: 1114 (via John 

Radcliffe switchboard)Radcliffe switchboard)
•• Email: Email: 

OSCAR.Trial@nda.ox.ac.ukOSCAR.Trial@nda.ox.ac.uk

mailto:OSCAR.Trial@nda.ox.ac.uk
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