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1 of Every 5 Persons Who Die in the the U.S. ...

…..Will Die From Sudden Death Syndrome….
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Ventricular Ventricular 
FibrillationFibrillation

…… is not a is not a 
static processstatic process
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Electrical Deterioration 
of Ventricular Fibrillation

0  min 1  min 5  min 10  min 15  min

= Depletion of  Myocardial  Energy  Stores
(ATP  Depletion)
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TIME TIME (min)(min)

VFibVFib Survival RatesSurvival Rates

o 55 1010 1515
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Without  CPRWithout  CPR





CEREBRAL BLOOD FLOWCEREBRAL BLOOD FLOW % Pre% Pre--ArrestArrest

Minutes to Precordial CompressionMinutes to Precordial CompressionMinutes to Precordial Compression
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But ...But ...
In most placesIn most places……

…… Bystander Bystander 
CPR InfrequentCPR Infrequent
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So We Try       So We Try       
..““ ACLSACLS””

i.e,i.e, Drugs,                    Drugs,                    
Endotracheal                                                    Endotracheal                                                    
IntubationIntubation
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Current Approach to Current Approach to 
VVentricular  entricular  FF ibrillationibrillation

Shock It   !Shock It   !

... As Soon As ... As Soon As 
Possible !!!Possible !!!





Chicago AirportChicago Airport
1st Year1st Year’’ s Experience:s Experience:14 Arrests 14 Arrests (13 VF)(13 VF)

Of 9 VF Cases, Without Delay...Of 9 VF Cases, Without Delay...

•• All 9 All 9 (100%)(100%)SavedSaved
•• Waking Before EMSWaking Before EMS
•• 6 Never Saw an AED6 Never Saw an AED



Treatment after Treatment after 
1 min. 1 min. of of V.F.V.F. YakaitasYakaitas(1980)(1980)

A.A. Epinephrine,           Epinephrine,           
Airway, CPR Airway, CPR 
and Then Shockand Then Shock

B.B. Airway,      Airway,      
CPR & ShockCPR & Shock

CC. . Shock OnlyShock Only
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Treatment after Treatment after 
5 min 5 min ofof V.F.V.F. YakaitasYakaitas(1980)(1980)

A.A. Epinephrine, Epinephrine, 
Airway, CPR,   Airway, CPR,   
& Then Shock& Then Shock

B.B. Airway, Airway, 
CPR & ShockCPR & Shock

CC.. Shock OnlyShock Only
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Treatment after      Treatment after      
7.5 min of  V.F.7.5 min of  V.F.NeimannNeimann(1992)(1992)
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%  Resuscitated%  Resuscitated

Shock First, Shock First, 
Then Then EpiEpi



Treatment after         Treatment after         
8 min of V.F.8 min of V.F. Menegazzi (1993)Menegazzi (1993)
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(WITH hyperventilation)(WITH hyperventilation)
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Shock FirstShock First

Pig Model
1 hour survival
Pig Model
1 hour survival
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VF Survival Rates in SeattleVF Survival Rates in Seattle
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Lars Lars WikWik , , et al...et al...
Controlled Study:Controlled Study:

3 min of CPR3 min of CPR
Prior to Prior to DefibDefib AttemptsAttempts……

= Increased Survival != Increased Survival !



VF Survival Rates in OsloVF Survival Rates in Oslo
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So...So...
Should We Always Should We Always 

Give CPR and Give CPR and 
Drugs First?Drugs First?

Maybe Not...Maybe Not...





The ECG SignalThe ECG Signal
……Can Be Correlated with Can Be Correlated with 

Myocardial Energy SuppliesMyocardial Energy Supplies

egeg.. Median FrequencyMedian Frequency
oror FractileFractile DimensionsDimensions
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Limitations...Limitations...
••Not Yet TestedNot Yet Tested
••Median Frequency?Median Frequency?
••MonophasicMonophasicShockShock



In SummaryIn Summary
Immediate Immediate CountershockCountershockis is 

Clearly GoodClearly Good……
...But Other Things May Need to Be ...But Other Things May Need to Be 

Done First after Prolonged VFDone First after Prolonged VF……..
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In very low flow statesIn very low flow states

Oxygen ConsumptionOxygen Consumption
Becomes Dependent Becomes Dependent onon

Oxygen DeliveryOxygen Delivery......
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Cardiac ArrestCardiac Arrest
•• Little OLittle O 22 Delivery Delivery 

& Consumption& Consumption

•• Little COLittle CO 22 Production Production 
& Venous Return& Venous Return

...Little Need to Ventilate...Little Need to Ventilate



COCO22 ProductionProduction

Largely Dependent on         Largely Dependent on         
Oxygen ConsumptionOxygen Consumption
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Take HomeTake Home……

Ventilation Ventilation 

Should Match Should Match 
PerfusionPerfusion……





AufderheideAufderheide Study Study 
of Paramedicsof Paramedics

•• Averaged Averaged 3737±± 44 breaths/minbreaths/min

•• ReRe--trained at 12 / mintrained at 12 / min

•• Averaged Averaged 2222±± 33 breaths/minbreaths/min



Stopping to Breathe...Stopping to Breathe...

...Interrupts...Interrupts
Chest CompressionsChest Compressions



Chest Compressions Chest Compressions & & 

Coronary Perfusion PressureCoronary Perfusion Pressure
5:15:1 RatioRatio

15:2 Ratio

20 mmHg20 mmHg

20 mmHg20 mmHg

40 mmHg40 mmHg



“A Reappraisal of Mouth-to-
Mouth Ventilation During 
Bystander-Initiated CPR”
Becker, Berg, Pepe, et al

““ A Reappraisal of MouthA Reappraisal of Mouth--toto--
Mouth Ventilation During Mouth Ventilation During 
BystanderBystander--Initiated CPRInitiated CPR””
Becker, Berg, Pepe, et alBecker, Berg, Pepe, et al

•• Circulation Circulation Sept 16, 1997Sept 16, 1997

•• J Respiratory CareJ Respiratory Care Sept. 1997Sept. 1997

•• Ann Ann EmergEmergMedMed Nov. 1997Nov. 1997
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Interferes withInterferes with
Chest CompressionsChest Compressions

•• 1 person CPR      1 person CPR      80/80/minmin in only in only 15%15%

•• 2 person CPR      2 person CPR      80/80/minmin in only in only 12%12%

•• 129 Med Students129 Med StudentsAveraged  Averaged  56/56/minmin

MilanderMilander , et al, et al AcadAcadEmergEmergMed    Med    1995;2:7081995;2:708

Wenzel, et al      Wenzel, et al      ChestChest 1994;106:18061994;106:1806
Wenzel, et al     Wenzel, et al     ResuscitationResuscitation(in press)(in press)



Aortic 
Pressures

Using Different
Compression To 

Ventilation Ratios

Turner et al, Resuscitation, 2002

Aortic Aortic 
PressuresPressures

Using DifferentUsing Different
Compression To Compression To 

Ventilation RatiosVentilation Ratios

Turner et al, Resuscitation, 2002

5:1

15:2

CC-only



Cardiac Arrest Cardiac Arrest 
Survival StudySurvival Study

14%*14%*95% O95% O2  &2  &

5% CO5% CO22
3030

*P < 0.05

14%*14%*100% O100% O223030

86%86%100% O100% O221212

Survival RateSurvival Rate
n= 7 in each group

Inhaled GasInhaled GasBreaths/MinuteBreaths/Minute



In Video Study of   
Lay Individuals 
Recently Taught 
15:2 CPR ….

In Video Study of   In Video Study of   
Lay Individuals Lay Individuals 
Recently Taught Recently Taught 
15:2 CPR 15:2 CPR ……..

““ RealityReality ”” CPR CPR 

…Took 15-16 
Seconds to  
Deliver the
2 Breaths

……Took 15Took 15 --16 16 
Seconds to  Seconds to  
Deliver theDeliver the
2 Breaths2 Breaths



Is There Evidence Is There Evidence 
That We Can That We Can 

Breathe Less Often?Breathe Less Often?



Chest Compression without 
Ventilation
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VentilationVentilation

���������	��
������
�	�������������������

40%

60%

80%

100%

0 3 5 8 10 13 15

7.10

7.20

7.30

7.40

0 3 5 8 10 13 15
min

min

Oxygen
Saturation

Oxygen
Saturation

Arterial
pH

Arterial
pH



Gasping May Gasping May 
Enhance:Enhance:

•• Oxygenation Oxygenation (more lung inflation)(more lung inflation)

•• Ventilation Ventilation (more efficient breath)(more efficient breath)

•• Circulation Circulation (more venous return)(more venous return)



Latest 
Studies…

Listening 
for Gasps

Latest Latest 
StudiesStudies……

Listening Listening 
for Gaspsfor Gasps
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RESULTS RESULTS (n=1,007)(n=1,007)::
• # Cases Thought to Be 

Breathing  Normally 
Fell from 29% to 20% (p<0.002)

• In the 8 Months Prior to Study…
…No Patients Had Gasps Detected

• Versus 22 in the 4 Months After
(p< 0.0001)

• Initital Rhythm Was VF or PEA  in   
85% of Those with Gasping

•• # Cases Thought to Be # Cases Thought to Be 
Breathing  Normally Breathing  Normally 
Fell fromFell from 29%29% toto 20%20% (p<0.002)(p<0.002)

•• In the 8 Months Prior to StudyIn the 8 Months Prior to Study……
……No Patients Had Gasps DetectedNo Patients Had Gasps Detected

•• VersusVersus2222 in the 4 Months Afterin the 4 Months After
(p< 0.0001)(p< 0.0001)

•• InititalInitital Rhythm Was VF or PEA  in   Rhythm Was VF or PEA  in   
85% of Those with Gasping85% of Those with Gasping



VF and VTVF and VT
MAY beMAY be

Different CreaturesDifferent Creatures
thanthan

PEA and PEA and AsystoleAsystole

• Different Energy States?  
• Different Down Times?
• Different Causes?

•• Different Energy States?  Different Energy States?  
•• Different Down Times?Different Down Times?
•• Different Causes?Different Causes?



How About How About 
Bystander CPR Bystander CPR 

Training ? Training ? 



So Why HAVE So Why HAVE 
We Done What We Done What 
WeWe’’ ve Done??ve Done??
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Original Studies...Original Studies...
Pulsing, Paralyzed SubjectsPulsing, Paralyzed Subjects

•• Good OGood O2 2 DeliveryDelivery

•• No Gasping VentilationNo Gasping Ventilation



To Emphasize To Emphasize 
the CRITICAL Pointthe CRITICAL Point ……

Compressions Should Compressions Should 
Be Interrupted as Be Interrupted as 
Little as PossibleLittle as Possible







Active CompressionActive Compression----
DecompressionDecompression

--AsystoleAsystoleSavesSaves
--Doubled VF SavesDoubled VF Saves
--Awake During CPRAwake During CPR

Enhances FlowEnhances Flow
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Only 4 Things Only 4 Things YaYa Need to KnowNeed to Know……

•• Shock Immediately Shock Immediately ––
But if But if YaYa CanCan’’ t; Do Other Things 1stt; Do Other Things 1st

•• DonDon’’ t Interrupt CPR t Interrupt CPR ––
Even if You Have To Breathe LessEven if You Have To Breathe Less

•• Even if Even if IntubatedIntubated –– Go SlowGo Slow
Match Ventilation with PerfusionMatch Ventilation with Perfusion

•• Gasps Are Good Gasps Are Good –– Go SlowGo Slow
Keep Keep ‘‘ EmEm Going with #Going with #’’ s  1 s  1 -- 33
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