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[Abstract]  Objective To compare the hemodynamic and respiratory influences of chest compression—
cardiopulmonary resuscitation  (CC-CPR) and rhythmic abdominal lifting and compression—cardiopulmonary
resuscitation (ALC—CPR) in a swine model of asphyxia cardiac arrest (CA ), and evaluate the effectiveness of rhythmic
abdominal lifting and compression. Methods Thirty swines were randomly divided into two groups, with 15 swines in
each group. CA model was reproduced by asphyxia as a result of clamping the trachea, and CC-CPR and ALC-CPR
was conducted in two groups, respectively. Electrocardiogram  (ECG), pulse oxygen saturation (Sp0,), end-tidal
partial pressure of carbondioxide (P CO,), aorta systolic blood pressure (SBP), diastolic blood pressure (DBP),
central venous pressure (CVP), and tidal volume (V) were monitored continuously from 10 minutes before asphyxia to
the end of experiment. The aorta mean arterial pressure (MAP), coronary perfusion pressure (CPP) and minute
ventilation (MV) were calculated. Artery blood samples were collected to determine the blood gas analysis at
10 minutes before asphyxia, 10 minutes after asphyxia, and 5, 10, 20 minutes after resuscitation. The restoration of
spontaneous circulation (ROSC) rate, 24—hour survival rate and 24—hour neurological function score were observed.
Results  There were no significant differences in all mentioned indexes between two groups at 10 minutes before and
10 minutes after asphyxia. At 2 minutes after the resuscitation, the MAP (mm Hg, 1 mm Hg=0.133 kPa) and
CPP (mm Hg) in CC—CPR group were significantly higher than those in ALC-CPR group (MAP: 43.60 + 12.91 vs.
33.40 + 6.59, P<0.05; CPP: 21.67 + 11.28 vs. 11.80 £ 4.16, P<<0.01), the V; (ml) and MV (L/min) in ALC-CPR
group were significantly higher than those in CC~CPR group (Vy: 111.67 £ 18.12 vs. 56.60 + 7.76; MV: 11.17 + 1.81
vs. 5.54 +0.79, both P<0.01). At 5, 10, 20 minutes after resuscitation, in ALC-CPR group, pH value, arterial
partial pressure of oxygen (Pa0,, mm Hg) and arterial oxygen saturation (Sa0,) were increased, and HCO5;~ (mmol/L.)

and base excess (BE, mmol/L.) were decreased, which significantly higher than those in CC-CPR group (pH at
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20 minutes after resuscitation: 7.16 +0.16 vs. 7.01 £0.14; PaO,: 82.73 +13.20 vs. 58.33 + 17.77; HCO5™: 27.71 +
3.11 vs. 21.04 £3.62; BE: -4.78 £4.30 vs. —10.23 £2.12; Sa0,: 0.893 +0.088 vs. 0.764 +0.122), and arterial
partial pressure of carbon dioxide (PaCO,, mm Hg), K* (mmol/L) and lactic acid (Lac, mmol/L.) were significantly
lower than those in CC—CPR group (PaCO, at 20 minutes after resuscitation: 49.40 + 15.60 vs. 79.80 + 15.35; K*:
7.18 £ 1.76 vs. 8.55 £ 1.02; Lac: 8.17 + 1.46 vs. 10.39 + 1.92), with statistical significant (P<0.05 or P<<0.01). But
the ROSC rate and 24-hour survival rate in ALC—CPR group were significantly higher than those in CC—CPR group
(ROSC rate: 80.0% vs. 26.7% , P<0.01; 24-hour survival rate: 60.0% vs. 13.3% , P<0.05), and the 24-hour

neurological function score was significantly lower than that in CC~CPR group (1.11 +0.33 vs.

0.01). Conclusion
compared with CC—CPR, ALC—CPR can be more effective.
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In the incipient stage of cardiopulmonary resuscitation of the swine CA model of asphyxia,

Coronary perfusion pressure;

Rhythmic abdominal lifting and compression
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Al s RE(kg) HROK /min) SpO, PCOy(mm Hg)  MAP(mm Hg)  CPP(mm Hg) Vi(ml) MV (L/min)
CC-CPRZH 15 25.97+120159.00+16.16 0.969 =0.010  39.00= 131 11770+ 14.92 102.60 1528 173.87+12.94 3.82+0.30
ALC-CPRZH 15 26.37 +1.38164.67 £17.75 0.965+0.009 38.87+1.13  116.93+15.69 102.20+16.38 175.53 +13.90 3.87 +0.30

{12 : CC~CPR : g AMie 0o i 52 95 , ALC—CPR : JE 5 B OV A2 5, HR + 0038, SpO, s BKAHL ML A AN , PiaC O, : PR AR 43 i, MAP: -
Bzhlk e, CPP: R I, Vi 391, MV : 438008 Ut 5 1 mm Hg=0.133 kPa

2 AREHITEPASNYE D 2 min FPFEFAFIEE AR ROSC 2 24 h A6 24 h #ATREIFo K
15 kY] MAP CPP Vy MV ROSCHE 24 hfEiGE MUY
. (+s,mm Hg) (%+s,mm Hg) (x+s,ml) (X +s,L/min) (%) (%) (x£s,77)
CC-CPR4l 15 4360+1291  21.67+11.28 56.60 + 7.76 5.54+0.79 26.7 133 3.50 +0.70
ALC-CPRZL 15 3340+ 659 1180+ 4.16°  111.67+18.12" 11.17+181" 80.0° 60.0" 1.11£033"

¥ :ROSC: H EIEAME , CC-CPR: FIFME E i 5 75, ALC-CPR : BE B 50 52 750, MAP : SE X Bl ik, CPP: S AR SR T, Vi Wi
MV 43058 St 3 5 CC-CPR 41104R, "P<0.05,"P<0.0151 mm Hg=0.133 kPa

& 3 AREITTENA SN E H A FHEG SR L TR I (R + 5)

g5 ] sh¥) oH [ PaCO, Pa0, K* Lac HCO5 BE S0,
Ay (mm Hg) (mm Hg) (mmol/L.) (mmol/L.) (mmol/L.) (mmol/L)

CC-CPR4 T1 15 7.40+0.07 38.60+ 389 8500+ 9.55 3.80+040 0.75+026 24.22+2.28 1.94+£2.53 0.932+0.034
T2 15 7.05+£0.07 77.00+ 7.54 1273+ 5.02 6.44+0.83 631+1.20 2515+1.12 -11.11£1.62 0.210+0.066
T3 15 694+0.08 7793+ 9.05 747+ 559 8.30x1.05 8.09+£1.03 16.12+1.20 -13.67+1.24 0.203+0.187
T4 15 697+0.12 61.87+ 9.79 3827+ 8.65 8.70+1.31 9.23+1.39 18.60+2.75 -16.22+2.35 0.639+0.127
TS5 15 7.01+0.14 79.80+15.35 5833+17.77 855+1.02 1039+1.92 21.04+3.62 -1023+2.12 0.764 +0.122

ALC-CPR 4 TI 15 7.40+0.04 3880+ 3.51 8633+ 795 370+0.26 0.75+0.28 25.68+244 1.88 £ 1.61 0.931 +0.032
T2 15 7.07+0.08 7953+ 7.18 11.80+ 3.84 641+0.83 6.04+147 2498+1.26 -10.17+1.98 0.219 +0.062
T3 15 7.05+0.10° 5927+ 7.98" 46.60+13.63" 7.57+0.80" 6.93+1.57" 18.51 +2.41* -10.67 +1.51* 0.590 + 0.132"
T4 15 7.11£0.13" 4847+ 5.78" 68.87+10.57" 7.94+1.79 8.17 = 1.38" 23.93+3.13" —12.51 + 1.42" 0.832=0.081"
TS5 15 7.16+0.16" 49.40+ 15.60" 82.73+13.20" 7.18 = 1.76"  8.17 + 1.46" 27.71 3.11" -4.78 + 4.30" 0.893 + 0.088"

1 : CC=CPR: flg #M# RO 52 95 , ALC-CPR : JE 3R 2ROl &2 5, T1: 2 BUA7 10 min, T2: % EUJS 10 min, T3 . T4 . T5 : & 75 J5 5.10.20 min,

PaCO,: Bk — A Ml , PaO,: SIIKINL A S, Lac: FLER , BE : FIANGK, Sa0,: 2l Ik 1L 51 Al 5 5 CC-CPR 2[R # L%, “P<0.05,

bP<0.01;1 mm Hg=0.133 kPa
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