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[Abstract] Objective To compare the effects of different chest compression rates (60-140 times/min) on
hemodynamic parameters, return of spontaneous circulation (ROSC), resuscitation success, and survival in a porcine
model of cardiac arrest (CA) followed by cardiopulmonary resuscitation (CPR). Methods Forty healthy male domestic
pigs were randomly divided into five groups based on chest compression rate: 60, 80, 100, 120, and 140 times/min (n = 8).
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All animals underwent standard anesthesia and tracheal intubation. A catheter was inserted via the left femoral artery
into the thoracic aorta to monitor aortic pressure (AOP), and another via the right external jugular vein into the right
atrium to monitor right atrial pressure (RAP). In each group, animals were implanted with a stimulating electrode via the
right external jugular vein to the endocardium, and ventricular fibrillation (VF) was induced by delivering alternating
current stimulation, resulting in CA. After a 1-minute, manual chest compressions were performed at the assigned rate
with a compression depth of 5 em. The first defibrillation was delivered after 2 minutes of CPR. No epinephrine or other
pharmacologic agents were administered during the entire resuscitation process. From 1 minute before VI induction
to 10 minutes after ROSC, dynamic monitoring of AOP, coronary perfusion pressure (CPP), and partial pressure of
end-tidal carbon dioxide (P;;CO,). Cortical ultrastructure was examined 24 hours post-ROSC using transmission
Results
cumulative defibrillation energy significantly decreased, reaching their lowest levels in the 120 times/min group. The
number of defibrillations decreased from (4.88 £0.83) times in the 60 times/min group to (2.25£0.71) times in the
120 compressions/min group, and energy from (975.00+166.90)] to (450.00+ 141.42)]J. However, both parameters
increased again in the 140 times/min group [(4.75 &= 1.04)times, (950.00 &=207.02)]], the differences among the groups
were statistically significant (both P < 0.01). As compressionfrequenéyiinereased, Py CO,, pre-defibrillation AOP and

electron microscopy. With increasing compression rates, both the total number of defibrillations and

CPP significantly improved, peaking in the 120 times/min group [compared with the 60 times/min group, P;;CO, (mmHg,
1 mmHg = 0.133 kPa): 18.69 £1.98 vs. 8.6741.30, AOP (mmHg): 95.13£7.06, vs. 71.00+6.41, CPP (mmHg):
14.88 £6.92 vs. 8.57 £3.42]. However, in the/140 times/min group,-these values declined significantly again [Py;CO,,
AOP, and CPP were (10.59 + 1.40), (72:38 £ 11.49),/and (10.36 == 4.57) mmHgréspectively], the differences among the
groups were statistically significani(all P < 0.01). The number ofsanimals achieving ROSC, suceessful resuscitation,
and 24-hour survival increased with higher compressionrates, reaching a peak in the 120 times/min, group (compared
with the 60 times/min group, ROSC: 7 vs..2; successful resuscitation: 7 vs.. 2, 24=hour survival: 7 vs.1), then decreased
again in the 140 times/min group (the animals that ROSC, successfully recovered and survived for 24 hours were 3, 3,
and 2, respectively). Transmission electron mieroscopy revealed-that in the 60, 80, and 140 times/min groups, nuclear
membranes in cerebral tissue were irregular dnd incomplete, nucleoli were indistinct, and mitochondria were swollen with
reduced cristae and abnormal morphology. In contrast, the 100 times/min and 120 times/min groups exhibited significantly
attenuated ultrastructural damage. Conclusions Among the tested chest compression rates of 60+140 times/min,
a chest compressions frequency of 120 times/min is the most favorable hemodynamic profile and outcomes during CPR in
a porcine CA model. However, due to the wide spacing between groups, further investigation issneeded to determine the
optimal compression rate range more precisely.
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