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Clinical question.

BLS-045A
"In adult and pediatric patients with cardiac arrest (prehospital [OHCA], inhospital [IHCA]) (P), does optimizing chest wall recoil (I) compared with standard care
(C), improve outcome (eg. ROSC, survival) (O)? In patients with CA (P), does optimizing
chest wall recoil (I), improve survival (O)?"
Is this question addressing an intervention/therapy, prognosis or diagnosis? Intervention
State if this is a proposed new topic or revision of existing worksheet: Revision
Conflict of interest specific to this question
Do any of the authors listed above have conflict of interest disclosures relevant to this worksheet? No. I have performed research and published
peer-reviewed articles on this topic. Consultant: Medtronic, JoLife, Take Heart America; President (volunteer position) of the Citizen CPR
Foundation; Volunteer, National American Heart Association BLS Subcommittee
Search strategy (including electronic databases searched).
Electronic data bases:
OVID MEDLINE
AMED
BIOSIS
Global Health
NASW Clinical Register
Google
Search terms included: Cardiopulmonary resuscitation, CPR, compression, decompression, chest recoil, chest wall recoil, complete chest recoil,
incomplete recoil, incomplete chest recoil, incomplete chest wall recoil
• State inclusion and exclusion criteria
Included years 1997-2008
English language
Animal or human studies
Pediatric and adult
Exclusions: Abstract-only articles were excluded (the corresponding full text article was searched for), as were reviews, guidelines, current opinion
articles, non-peer reviewed papers, and manuscripts not addressing complete chest recoil.
• Number of articles/sources meeting criteria for further review:
9
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Summary of evidence
Evidence Supporting Clinical Question
(Aufderheide,
2005,734; 4B)
(Thayne,
2005,103; 4B)
(Sutton,2009,494;4
E)
(Sutton, 2009,
1259;4E)
(Niles,2009,553;
4E)

Good

(Aufderheide,
2006,341; 5E)
(Aufderheide,
2005,353; 4E, 5E)
(Yannopoulos,
2005,363; 5E)
(Wenzel,1997,129;
5E)

Fair

Poor
1

A = Return of spontaneous circulation
B = Survival of event

2

3
Level of evidence

C = Survival to hospital discharge
D = Intact neurological survival

4

5

E = Other endpoint
Italics = Animal studies
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Evidence Neutral to Clinical question

Good

Fair

Poor
1

2

A = Return of spontaneous circulation
B = Survival of event

3
Level of evidence

4

C = Survival to hospital discharge
D = Intact neurological survival

5

E = Other endpoint
Italics = Animal studies

Evidence Opposing Clinical Question

Good

Fair

Poor
1

A = Return of spontaneous circulation
B = Survival of event

2

3
Level of evidence

C = Survival to hospital discharge
D = Intact neurological survival

4

E = Other endpoint
Italics = Animal studies

5
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REVIEWER’S FINAL COMMENTS AND ASSESSMENT OF BENEFIT / RISK:

In a high quality, prospective, randomized animal study, Yannopoulos (Yannopoulos,2005,363) demonstrated significant reduction
in coronary and cerebral perfusion pressures with one centimeter incomplete chest recoil during CPR. Using electronic recordings
of intra-tracheal pressure in humans receiving CPR from professional rescuers following out-of-hospital cardiac arrest, Aufderheide
(Aufderheide,2005,353) showed a 46% incidence of incomplete chest recoil with the AHA-recommended CPR technique. Sutton
(Sutton, 2009,494) showed a 23.4% incidence of incomplete recoil (excessive residual leaning force (>or=2500 g) in pediatric inhospital resuscitations. He also demonstrated that incomplete recoil was more likely to occur following pauses for a provider switch
(Sutteon,2009,1259). Niles (Niles,2009,553) electronically recorded chest recoil during in-hospital pediatric cardiac arrests, and
found that leaning on the chest (>2.5 kg; an adult feedback threshold) occurred in 50% of chest compression/decompressions and
that the incidence of incomplete recoil was significantly reduced with real-time automated feedback. Aufderheide demonstrated
significant improvement (in a manikin model) in complete chest recoil using a variety of simple techniques to remove the heel of
the chest-compressing hand slightly, but completely off the chest following each compression in professional rescuers
(Aufderheide,2005,353) and laypersons (Aufderheide, 2005,341). Wenzel (Wenzel,1997,129) showed that without specific training
in complete chest recoil CPR technique, 22% of medical students leaned on the chest during CPR 6 months following training.
There are no clinical trials specifically evaluating ROSC, intermediate survival, or survival to hospital discharge in patients
receiving complete chest recoil versus not. Two high quality clinical trials using the Impedance Threshold Device (ITD) in out-ofhospital cardiac arrest reported significantly increased ROSC, survival to hospital admission, and survival to ICU admission with
use of the ITD and complete chest wall recoil technique during CPR. (Aufderheide, 2005,734; Thayne, 2005,103) However, these
studies (Aufderheide, 2005,734; Thayne, 2005,103) cannot attribute the improvement in ROSC, survival to hospital admission, or
survival to ICU admission to complete chest recoil because a menu of interventions (including chest compression rate and depth,
“hands-on” time, and proper ventilation rate and duration) were simultaneously implemented.
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personnel were trained to allow the chest to completely recoil following each compression
during this study.
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2.94, 10.32; p<0.001)
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