
9. SUMMARY 

 

“A comparative evaluation of the outcome of cardiac resuscitation after using manual 

chest compression and mechanical chest compression device.”  

 

The quality of cardiopulmonary resuscitation (CPR) is a major factor affecting survival in the 

cardiac arrest patients. The recent 2010 CPR guidelines emphasize on uninterrupted chest 

compressions with a compression to ventilation ratio of 30:2 at rate of at least 100 

compressions/minute with a depth of compression at least 5 cm. However, as quality of CPR 

performed manually rarely meets standards, there has been much interest in development of 

new techniques to improve efficacy of CPR, particularly in the development of chest 

compression devices. It has been proven that inconsistencies in compression depth, chest 

compression fractions, pre-shock pause and chest compression rates met during manual CPR 

can be overcome by mechanical CPR. Various chest compression devices were designed to 

improve the outcome of resuscitation. Two most tested mechanical CPR devices are Lund 

University Cardiopulmonary Assist System, LUCAS
TM

 and Zoll Autopulse. Till date studies 

and trials carried out using these two devices suggest that while CPR using LUCAS gave 

results comparable to manual CPR, use of Autopulse resulted in pre-arrest levels of blood 

flow, improved ROSC, improved survival to hospital discharge, and increased etCO2 

readings. However, more elaborate studies are still required to prove beyond doubt the 

efficacy of mechanical devices and their routine use in cardiac arrest patients. In a recently 

concluded trial that used Autopulse as a device for mechanical resuscitation, it has been 

shown that use of Autopulse is equivalent only to the high quality manual CPR performed by 

constantly trained personnel.  

 



As mentioned earlier there is still insufficient data to use mechanical devices routinely in the 

cardiac arrest patients, the aim of present study was to study the outcome of use of mechanical 

CPR device, AutoPulse, in out-of hospital cardiac arrest (OHCA) and in-hospital cardiac 

arrest (IHCA) patients. To address our aim, a prospective observational study was conducted 

to compare CPR outcomes using compression device AutoPulse with manual CPR in cardiac 

arrest patients. Inclusion criteria were patients aged in between 18 – 85, both sexes and not 

pregnant women. Measurements of effectiveness of each method were the proportion of 

patients with a return of spontaneous circulation (ROSC), non-invasive blood pressure 

(NIBP), end-tidal carbon dioxide (etCO2) and SpO2 values during both forms of CPR. 

 

A total of 175 patients qualified to be included in this study out of which 58 were resuscitated 

manually, 44 patients  in ED department after observed OHCA, and 14 patients in various 

departments of our hospital after IHCA. 117 were resuscitated mechanically using AutoPulse 

(mechCPR), 51 patients in ED (OHCA) and 66 in different departments of the hospital 

(IHCA). The group of patients who received mechanical CPR in ED had significantly higher 

values for primary outcomes of resuscitation, ROSC and 6 hour survival. Mechanical active 

compressions and decompressions produced ROSC in 46% patients out of whom 21% 

patients survived upto 6 hours as compared to 20.8% patients who achieved ROSC and out of 

whom 8% survived upto 6 hours after being resuscitated manually. However, there were no 

significant differences in long term survival between mechanically or manually resuscitated 

patients. Among the patients who were discharged from the hospital higher number of 

patients had a CPC score of 1. The values for secondary outcomes of resuscitations such as 

etCO2 and NIBP were also significantly higher in patients resuscitated mechanically. 

Mechanical CPR, compared with manual compressions, produced the highest mean of initial, 

minimum and average values of etCO2, these values were 25 – 58 mmHg, and 20 – 32 mmHg, 



respectively. Similarly, a higher value of mean arterial, systolic and diastolic blood pressure 

was produced in patients resuscitated mechanically. In our studies we observed that the 

patients who present with VF as cardiac etiology are benefited most by the mech CPR. 

Among the patients who suffered IHCA, there were no differences in either primary or 

secondary outcomes of resuscitations between the patients resuscitated mechanically or 

manually. No injuries were detected after use of the mechCPR.  

 

The results of our study are in accordance with the results of some of the earlier studies and 

indicate that mechanical chest compression devices are more effective than manual CPR and 

are likely to play an important role in CPR in future in ED. It can be especially used under 

special conditions, e.g, during the transport of patient, diagnostic imaging or when prolonged 

resuscitation are required as in case of hypothermic patients. 


