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TREATING A CAUSE OR A SYMPTOM?



Objectives

 Discuss the concepts of e-CPR for recurrent 
ventricular fibrillation cardiac arrest

 Discuss optimal candidates for e-CPR

 Describe the evidence for mechanical CPR



A 54 year old patient in vfib…

Shocked 4 times - Defibrillating every 2 minutes – repeating 
360 joules
EtCO2 remains in the high 20s to 30s
Ongoing chest compressions
Airway placed

Now what?!



Other defibrillation ideas?

 Reposition the pads
 Change the vector (or direction) the energy is 

delivered



OK, so now what?

Why do people experience ventricular fibrillation?

 Long QT interval
 Drugs (cocaine)
 Hypertrophic Obstructive Cardiomyopathy
 Lesion in a coronary artery! – REVERSIBLE!!!

Should the patient go to the cath lab?



What is E-CPR?

Extracorporeal Cardiopulmonary 
Resuscitation:
 Mechanical Chest Compression 

device

 PCI
Percutaneous Coronary Intervention

 ECMO
Extracorporeal Membrane 
Oxygenation



Should the patient go to the cath lab?

 Get a 12 Lead ECG 
post arrest
 Class I, LOE B

 PCI should be 
performed emergently 
in OHCA with STEMI
 Class I, LOE B-NR

 Reasonable to perform 
PCI regardless of 
awake or comatose
 Class IIa, C-LD

 Case series –
 PCI was needed in 95% 

of all post arrest 
patients with STEMI

 PCI was needed in 58% 
of patients post arrest 
who didn’t have ST 
elevation!

 Dumas et al (2010) Circ
Cardiovasc
Interv.;3:200–207



Arrest in the Cath Lab



When is CPR challenging?

 Prolonged codes
 Back of a moving ambulance
 Cardiac Cath Lab
 In a hospital bed
 When you don’t have enough staff/limited 

resources
 On a morbidly obese patient

Should we rethink the way we provide chest compressions?



Manual CPR vs. Mechanical CPR

 2589 patients
 4 Swedish, 1 Dutch, 1 

British EMS system
 Lucas n = 1300
 Manual CPR n = 1289
 4 hour survival
 Follow up 6 months

Rubertsson, Lingren, Smekal et al (2013) JAMA



Does Mechanical CPR applied early 
make a difference?

 Seems to!
 RCT Lucas 2 vs. 

manual CC
 Lucas applied 

onsite vs. 
ambulance

MECCA Trial – MEchanical Cardiopulmonary Resuscitation vs. Standard Manual CPR in 
OHCA by Emergency Ambulance Crew

Excludes pulseless V-Tach

Anantharaman, Ng, Ang et al (2017)  Singapore Med 58(7):424-31



Mechanical CPR with a Shock - #1



Pre-Shock Pause w/ Mechanical CPR-#2



mCPR & Capnography without, then 
with a Pulse

Pulseless – Capno 20 mm Hg with CPR

Conversion to an organized rhythm – Capno over 50 mm Hg



56 year old with OHCA

 Transient 
ROSC

 4 mg of Epi, 
but continues 
loss of pulse

 Unclear if STEs 
on ECG

 What to do 
next? Would anyone take this patient to the cath lab?



Mechanical Chest Compression Devices

Presenter
Presentation Notes
All other devices on the market aside from Autopulse operate on the cardiac pump therory 



Case continued…OHCA, RBBB

Arrest in the Cath Lab






Stent placed to the LAD

Arrest in the Cath Lab






ECMO

Presenter
Presentation Notes
Image with one drainage cannula (blue) here from the left femoral vein, going into the ECMO pump, continuing as a blue line on to the oxygenator.





E-CPR/ECMO Cannulation for Cardiac Arrest



ECMO Cannulation for e-CPR

Credit:  University of Pennsylvania
https://www.youtube.com/watch?v=UK0yBWypCrg

Presenter
Presentation Notes
https://www.youtube.com/watch?v=UK0yBWypCrg



Presenter
Presentation Notes
26 patients eligible for the CHEER protocol (11 with OHCA, 15 with IHCA), median age was 52 years. ECMO was established in 24, average time 56 minutes from arrest to canulation. Percutaneous coronary intervention was performed on 11 (42%) and pulmonary embolectomy on 1 patient. Return of spontaneous circulation was achieved in 25 (96%) patients. Median duration of ECMO support was 2 (IQR 1–5) days, with 13/24 (54%) of patients successfully weaned from ECMO support. Survival to hospital discharge with full neurological recovery (CPC score 1) occurred in 14/26 (54%) patients.



2013

The Paris experience



Pre-hospital E-CPR in the Louvre Museum, Paris

Mechanical CPR as a bridge?
The “Art” of E-CPR!



ECMO comes to you?



Minnesota experience with eCPR

Yannopoulos, Bartos, Martin et al (2016); Journal of Am Heart Assoc.



2018 E-CPR Data from Minnesota

Bartos et al (2018) Resuscitation; 132:47-55



2018 data from Minnesota

Bartos et al (2018) Resuscitation; 132:47-55



Best chance of survival?

 Rapid EMS 
response time 

 Bystander CPR 
 Evidence of 

coronary disease

Yannopoulos, Bartos, Martin et al (2016); Journal of Am Heart Assoc.



2015 ILCOR/AHA Mechanical Devices

Recommendation Class LOE

Using feedback devices to guide compression quality IIb B-R

The use of mechanical compression devices may be a 
reasonable for use by properly trained personnel.

The use of mechanical compression devices may be 
considered in specific settings where the delivery of high 
quality manual compressions may be challenging or dangerous 
to the provider.

IIb C-EO

ECPR – Venous/Arterial ECMO may be considered for 
refractory cardiac arrest when the cause is likely reversible

IIb C-LD

Neumar et al (2015). Circulation;132[suppl 2]:S315-S367



Vfib arrest is survivable!



nkupchik@gmail.com
www.nicolekupchikconsulting.com

Nicole Kupchik Consulting & Education

@nicolekupchik

Nicole Kupchik

Podcast:  Resus10  (iTunes & Stitcher)

Stay in touch!
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