
L 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MODULE 7 



On-Scene Resuscitation 

Brent Myers, MD MPH 

Director | Medical Director 

Wake County EMS, Raleigh, NC 



Plan For Discussion: 

• Rationale for EMS Providers 

• On-Scene Resuscitation 

• Choreography 

• Check lists 

• Conclusions 



“The Most Powerful Predictor by far of 

survival to hospital discharge is return 

of spontaneous circulation in the field” 

Kellerman A.  Annals Emerg Med 

2010;56:358-61 



Transport for Continued Resuscitation? 

• Evidence suggests survival is 10 to 35 

times more likely if ROSC is achieved in 

the field 

• Unless patients are going to be taken to 

the cardiac cath lab intra-arrest or placed 

on ECMO, it is unclear what (if any) 

treatment advantage is conferred by in-

hospital vs. pre-hospital treatment of 

medical arrest 



Transport for Continued Resuscitation? 

• Dismal survival rates for patients with on-going 

CPR on arrival to emergency department 

– Lewis L et al demonstrated a zero percent 

neurologic-intact survival rate except for 

patients who suffered arrest during transport. 

• American J of Emerg Med 1990;8(2):118-

120 



Transport for Continued Resuscitation? 

• Dismal survival rates for patients with on-

going CPR on arrival to emergency 

department 

– Herlitz J et al. demonstrated a 6% 

admission rate, a 1.2% survival to 

discharge rate, with 43% of survivors 

suffering significant neurologic 

impairment for such patients 

• Resuscitation 1997;33(3):223-231 



CPC Scores for Survivors: 



Transport for Continued Resuscitation? 

• Evidence suggests survival is 10 to 35 

times more likely if ROSC is achieved in 

the field 

• Unless patients are going to be taken to 

the cardiac cath lab intra-arrest, it is 

unclear what (if any) treatment advantage 

is conferred by in-hospital vs. pre-hospital 

treatment of medical arrest 



Berg et al Circulation 2010;122:s685-705  



Copyright ©2002 American Heart Association 

Eftestol, T. et al. Circulation 2002;105:2270-2273 

A 50-second ECG tracing illustrating VF with artifacts from precordial chest 
compressions, followed by a hands-off interval, a countershock, and return of 

spontaneous circulation (ROSC) 



Copyright ©2002 American Heart Association 

The change in probability for successful defibrillation with return of spontaneous 
circulation (ROSC), PROSC(v), with time during the median 20-second interval without 

CPR after initiation of ECG analysis before a defibrillation attempt 

Eftestol, T. et al. Circulation 2002;105:2270-2273 



Resuscitation Outcomes Consortium 

(ROC): 

 

 

 

 

 

Median Survival 8.4% (3.0% - 16.3%) 

VF Median Survival 22% (7.7% - 39.9%) 



Resuscitation Outcomes Consortium  

(ROC) Results: Survival by CPRF Category 
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ROC: Adjusted Odds Ratio of Survival:  

Adjusted for: bystander CPR, age, gender,  
time from 911 call to arrive at scene, chest compression rate, public location 

95% CI 0.87. 5.22 1.00, 5.08 1.20. 6.88 1.50, 7.26 



Prehospital Emergency Care 2011;15(1):106 



Results (Pre-Feedback) 

N = 108  % (25th, 75th) 

 

Scene Correct Rate% 

 Median:  44.8 (9.54, 59.6) 

 Mean:  38.49 CI (33.2, 43.78) 

 

Transport Correct Rate% 

 Median:  11.16 (5.83,   39.32) 

 Mean: 23.16 CI (18.35, 27.97) 

 

Scene Correct Depth% 

 Median:  40.94 (15.96, 73.29) 

 Mean:  45.06 CI (38.76, 51.37) 

 

Transport Correct Depth% 

 Median:  8.88 (2.62, 49.01) 

 Mean:  26.37 CI (20.12, 32.63) 



Results (Post-

Feedback) 

N = 35  % (25th, 75th) 

 

Scene Correct Rate% 

 Median:  48.16 (14.68, 62.36) 

 Mean:  43.6 CI (34.61, 52.59) 

 

Transport Correct Rate% 

 Median:  19.0 (9.52, 60.22) 

 Mean: 32.78 CI (23.21, 42.33) 

 

Scene Correct Depth% 

 Median:  75.73 (36.23, 95.07) 

 Mean:  66.86 CI (56.57, 77.16) 

 

Transport Correct Depth% 

 Median:  14.0 (4.78, 90.78) 

 Mean:  42.04 CI (27.98, 56.11) 

 



Task Interruptions: 

• Airway interventions and IVs 

• Ventilations 

• Pulse checks 

• Rhythm analysis 

• Defibrillation 

• Changing compressors 

• Patient movement 

 

 



We have limited awareness of task time in 

complex processes….so these interruptions 

should be engineered and choreographed to 

minimize their impact….. 



>20 second pause for defibrillation.  Appears that a 

ventilation was given before the compressions 

resumed.  Compressions resume 10 seconds after 

shock delivery. 

©2010 Paul R. Hinchey 



Pit Crew Model: 

• Same name…many versions 

• CPR 

– Maximize compression fraction 

– Effective compression(rate/depth) 

– Provider fatigue 

• Controlled ventilations 

• Defib 

– Pre-charge @1:45 

– Emphasis on Shock/Don’t’ shock 

 



So we went to the simulation lab 

and now it’s ALL choreographed…. 





BLS 

&  

ALS 





©2010 Paul R. Hinchey 

Need cpr checklist 







Termination Rules: 

• Many different studies have looked at this 

question 

• NAEMSP official position paper revision is 

in press 

• Brief review follows 

• Take home:  we have sufficient data to 

adopt termination of resuscitation rules 



CARES Registry Study: 

BLS Rule 

• Not witnessed by 

EMS 

• Non-shockable 

rhythm 

• No ROSC 

ALS Rule 

• Not witnessed by 

EMS 

• Non-shockable 

rhythm 

• No ROSC 

• Not by-stander 

witnessed 

• No bystander CPR 



CARES Registry Study: 

BLS Rule 

• PPV 99.8% (99.6-

99.9) 

 

• NPV 13.3% (12.1-

14.6) 

ALS Rule 

• PPV 100% (99.7-

100) 

 

 

• NPV 9.1% (8.3-

10.0) 



NAEMSP Position Paper 

• Emergency Medical 

Services Systems 

should have written 

protocols for 

termination of 

resuscitation (TOR) 

• Special exceptions 

may exist 

• Criteria at the time of 

decision of 

termination: 

– Arrest not 

witnessed by EMS 

personnel 

– Non-shockable 

rhythm 

– No ROSC 

 

• PEC 2011 – 

early publication 



Sample Deceased Protocol: 



Conclusions: 

• There is no available evidence to suggest 

improved outcomes as a result of transporting 

patients in cardiac arrest who have not achieved 

pre-hospital ROSC 

• There is sufficient evidence to conclude that 

some patients will not survive and do not need 

transport 

• There is not sufficient evidence to determine the 

appropriate duration of resuscitation attempts on-

scene 



Conclusions: 

• It appears reasonable to: 

– Instruct providers to resuscitate medical 

cardiac arrest on the scene until ROSC or 

futility 

– Create exceptions for arrests in public places 

– Avoid “load and go” during initial resuscitation 

attempts 

– Educate EMS providers on the handling of 

deceased persons and the grief process 



Take Away: 

• Choreograph your cardiac arrest  

• Focus on priorities 

– Limited interruption 

– Controlled ventilation 

– Timely defib 

– Compressor fatigue 

• Continuous reassessment and reengineering 

• Research is required to validate compression 

quality 

 



Perfusion. 


