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...WIill Die From Sudden Death Syndrome...
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Ventricular
Fibrillation

... Isnot a
static process




- Electrical Deterioration
~of Ventricular Fibrillation




§ "0 min 1 min
- Electrical Deterioration
~ of Ventricular Fibrillation




§ 0 min 1 min 5 min
- Electrical Deterioration
~of Ventricular Fibrillation




1 min 5 min 10 min 15 min

- Electrical Deterioration
~ of Ventricular Fibrillation
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0O min 1 min 5 min 10 min 15 min

- Electrical Deterioration
~of Ventricular Fibrillation

B Depletion of Myocardial Energy Stores

(ATP Depletion)
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Anticipated Post-Defibrillation Rhythms
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Time [minutes)



| VFIb Survival Rates
\Without CPR

5 10

TIME (min)
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Time to CPR and Cortical Blood Flow

Lee SK, et al, Resuscitation 1989:17:105

CEREBRAL BLOOD FLOW 9% Pre-Arrest




... Bystander
CPR Infreguent
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Qi.e, Drugs,
" Endotracheal
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| Current Approach to
| Ventricular Fibrillation

... AsS Soon As
Possible !t
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Chicago Alirport

14 Arrests(13 VF)

Of 9 VF Cases, Without Delay...

*All 9 (100%)Saved
*\Waking Before EMS
6 Never Saw an AED




Treatment after
1 M | 1. of V F .  Yakaitas(1980)

% Resuscitated A
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Treatment after
5 mln Of VF Yakaitas(1980)

. A

% Resuscitated




| Treatment after
7.5 mln Of V.F.Neimann(1992)

o]

% Resuscitated

407
301

201

0 :
Shock First, High Dose
Then Epi Epi First




Treatment after
8 mln Of V. F. Menegazzi (1993)

90
80
707

% Surviving 60

507
407
307
20

Pig Model Sl |
1 hour survival 0 |

~

Shock First  Drugs First

(WITH hyperventilation)
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VF Survival Rates in Seattle

350} -Irst Responder Defibrillation
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VF Survival Rates In Seattle

78 80 82 64 86 388 90 92 94 96




VF Survival Rates in Seattle

40% -

30%-

E1990-199
Ml 1994-199

20%- 1

10%:-

0% -
Response Response
<4 min >4 min




Lars Wik , et al...

Controlled Study:
3 min of CPR

Prior to Defib Attempts..
= Increased Survival !




VF Survival Rates in Oslo

409%
p=0.61

30%-+

B Shock 1st
209% -
0% B3 mn CPR

10%:-

0% -

< 5 min > 5 min




SO0...
Should We Always
Give CPR and

Drugs First?

Maybe Not...







The ECG Signal

| ...Can Be Correlated with
| Myocardial Energy Supplieg

Median Frequency
Fractile Dimensions
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Limitations...
Not Yet Tested

Median Frequency?
*MonophasicShock




In Summary

ImmediateCountershockis

Clearly Good..
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In very low flow states

Oxygen Consumption

| Becomes Dependent
| Oxygen Delivery..
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Cardiac Arrest

o Little O 2 Delivery
& Consumption

e Little CO 2 Production
& Venous Return

...LIttle Need to Ventilate




CO2 Production

Largely Dependent on
Oxygen Consumption
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Take Home...

Ventilation

Should Match
Perfusion...
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Aufderhelide Study
of Paramedics

' Averaged 37 + 4 preaths/min

e Re-trained at 12 / min

- Averaged 22 + 3 breaths/min




Stopping to Breathe...
...Interrupts
Chest Compressio




Chest Compressions
Coronary Perfusion Pressur

5:1

20 mmHg




“ A Reappraisal of Mouth-to-
Mouth Ventilation During
Bystander-Initiated CPR”

Becker, Berg, Pepe, et al

Sept 16, 1997
Sept. 1997
Nov. 1997










Interferes with
Chest Compressions

80/min in only 15%
80/min in only 12%
Averaged 56/min

Milander, et al AcadEmergMed 1995;2:708

Wenzel, etal Chest 1994;106:1806
Wenzel, et al Resuscitation(in press)




Aortic
Pressures

Using Different
Compression To
Ventilation Ratios




Cardiac Arrest
Survival Study

Breaths/Minute

Inhaled Gas

Survival Rate

12

100% Oz

04,

30

100% Oz

14%% s

30

95% O2 &
5% CO2

14%*?
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“Reality” CPR

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

...100k 15-16
Seconds to

Deliver the
2 Breaths




IS There Evidence
That We Can

Breathe Less Ofteng




Chest Compression without
Ventilation

Chandra et al. Circulation 1994; 90:3070-5

100% -

80%

Oxygen
Saturation

60%

Arterial
pH




Gasping May
Enhance:

- Oxyg e N atl O N (more lung inflation)
~ Ve ﬂtl Iatl O N (more efficient breath)
- Cl rCU|atIOﬂ (more venous return)
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RESULTS (n=1,007)

e # Cases Thought to Be

Breathing Normally
Fell from 29% to 20%

* In the 8 Months Prior to Studly...
...No Patients Had Gasps Detected

e VVersus22in the 4 Months After

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




VF and VT
MAY be
Different Creatures
than

PEA and Asystole

 Different Energy States?
e Different Down Times?
e Different Causes?
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Bystander CPR
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We Done What

PP

VWeve bone
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Pulsing, Paralyzed Subjects

e Good Oz Delivery
 No Gasping Ventilation




To Emphasize
| the CRITICAL Point ...

| Compressions Should
| Be Interrupted as
Little as Possible
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Active Compression
Decompression

Enhances Flow

-AsystoleSaves
-Doubled VF Saves
-Awake During CPR
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Only 4 ThingsYaNeed to Know..

e Shock Immediately—
e Don't Interrupt CPR —
e Even If Intubated — Go Slow

e Gasps Are Good- Go Slow
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