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GHZE] B8 FHETHRE O 55 (AACD-CPR) XD IR (SR FH I E AR, ik ek 2014 4F
6 H % 2016 4 1 Hifgra e AR EE B AR D Ia i O TR 15 35, W AST & AACD-CPR &IV IE | JCHE B
ERRAIE IAREE 40 ~ 150 kg i > 16 23 . A A G TAERE N BB AR ; R, fl e
TBHE Ol IMY AT AACD-CPR, JE IR HETT A 100 IR /min, #E - SHEPIAFA LA 10 1, 3% HE T E 2 50 ke,
RS E L) 30 kgo 0SSR H B INATE LR (HR), S Sh ik (MAP), R i £ A (SpO,). ML FLER (Lac)
EIEPR, PPN B R I8 B [ FIEIRRE (ROSC) TEHL, R 41 L0 IR £ b B4k 22 6], Lot 19 4]
Y 15~ 89 2, V34 (66.5+18.8) &7 5 Lo PR (S I 4G < CoiME 10 451 L FR LR 18 1] L JERIAS TR 13 i, 5
Jifi AACD-CPR 35 ) ROSC K 19.5% (8/41), KR, i A7 /5 1) HR . MAP F1 SpO, ¥H 5 9517 W i
23% ( HR (K /min) : 67.0(48.0, 105.0) H 0.0(0.0, 11.5), MAP (mmHg, 1 mmHg=0.133 kPa) : 23.0(16.0, 37.0)
I 0.0(0.0,0.0),8p0,:0.79 (0.45,0.90) It 0.00(0.00,0.32),%] P<0.01 ), X} T ROSC ¥, & Jiid e & ROSC
J5 0.5 h 45 Fr 2% 2 95 i 2% (HR (3K /min) : 88.5(53.8, 105.0), 94.5(72.5, 129.3) [+ 0.0(0.0, 17.3),
MAP (mmHg) : 48.0(4.13, 66.0), 54.0(42.0, 72.5) [, 0.0 (0.0, 0.0), Sp0, : 0.74 (0.64, 0.80), 0.89(0.81, 0.93) I+,
0.00(0.00, 0.42), ¥ P<0.05 ) ; ILAb, & #55k B b B2 ROSC J& 0.5 h i Lac 7K - JF 8 & 9511 T+ 25 (mmol/L ;
4.44+1.66.3.71+1.33 t.3.95+ 1.71,3 P>0.05). 740, ORI LA FRERTE S M EH ROSC H [ 11.1%
(2/18) V& T O 3R 45 K A AE 212 BERE ISR IGIT IR B3 (EICU) J Y ROSC R (26.1% (6/23) ) 5 1EFRIE N 7%
JEJ B I BB 0 & 4E J5 F AACD-CPR & 95, &L FRERT o 22 % & ROSC . (10.0% (1/10) ) A%
TR K A AE EICU 45 (20.0% (4/20) ), {H 4 [8] ROSC LG22 4 St 27 X (3 P>0.05), it
AACD-CPR F TR 7 A i i 4 M2 FRAS SalE i DA IR B RO 8, RN T R R FE CPR AR A2 ¢

[EF] OIETR; ERREAR ;. A ZIEKE

EEUWHE A AREA5E4S (812150)

DOI : 10.3760/cma.j.issn.2095-4352.2019.02.021

Clinical effect of cardiopulmonary resuscitation with active abdominal compression-decompression
Zhan Feng, Song Wei, Zhang Jun, Li Min, Chen Wenteng
Emergency Medical Center, Hainan General Hospital, Haikou 570311, Hainan, China
Corresponding author: Chen Wenteng, Email: 13036036016@]63.com

[Abstract] Objective To explore the resuscitation effect of active abdominal compression-decompression
cardiopulmonary resuscitation (AACD-CPR) on patients with cardiac arrest. Methods The patients with cardiac
arrest admitted to emergency medical center of Hainan General Hospital from June 2014 to January 2016 were enrolled,
who were satisfied with the indication of AACD-CPR and had no contraindication for AACD-CPR, and with 40-150 kg
weight and over 16 years old. All of enrolled patients were given mechanical ventilation and conventional drug rescue.
At the same time, AACD-CPR was performed with the active abdominal compression-decompression device, the rhythm
of abdominal compression-decompression was 100 bmp and the ratio of compression time to lift time was 1: 1, the
pressure intensity was approximately 50 kg and the lifting intensity was approximately 30 kg. Heart rate (HR), mean
arterial pressure (MAP), pulse oxygen saturation (SpO,) and blood lactic acid (Lac) were recorded before and after CPR,
and restoration of spontaneous circulation (ROSC) were calculated. Results Forty-one patients with cardiac arrest
were enrolled, with 22 males and 19 females, and the age between 15 years old and 89 years old, with an average (66.5 =
18.8) years old. The etiologies of cardiac arrest were followed: cardiogenic for 10 cases, non-cardiogenic for 18 cases, and
unknown causes for 13 cases. The rate of ROSC in patients with AACD-CPR was 19.5% (8/41). During the resuscitation,
the HR, MAP and SpO, of those patients were significantly improved compared with those index suffering the cardiac
arrest [HR (bmp): 67.0 (48.0, 105.0) vs. 0.0 (0.0, 11.5), MAP (mmHg, 1 mmHg = 0.133 kPa): 23.0 (16.0, 37.0) vs.
0.0 (0.0, 0.0), SpO,: 0.79 (0.45, 0.90) vs. 0.00 (0.00, 0.32), all P < 0.01]. During the resuscitation and 0.5 hours after
ROSC, the indexes of the ROSC patients were significantly improved compared with those suffering cardiac arrest [HR
(bmp): 88.5 (53.8, 105.0), 94.5 (72.5, 129.3) vs. 0.0 (0.0, 17.3); MAP (mmHg): 48.0 (41.3, 66.0), 54.0 (42.0, 72.5) vs.
0.0 (0.0, 0.0); SpO,: 0.74 (0.64, 0.80), 0.89 (0.81, 0.93) vs. 0.00 (0.00, 0.42); all P < 0.05]; in addition, the Lac of patients
was not increased in the resuscitation and 0.5 hours after ROSC compared with the status before cardiopulmonary
resuscitation (mmol/L: 4.44 +1.66, 3.71 +1.33 vs. 3.95 £ 1.71, both P > 0.05). Besides, the ROSC rate of patients who

suffered cardiac arrest before pre-hospital care or in emergency ward [11.1% (2/18)] were lower than those the patients
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who suffered cardiac arrest in emergency intensive care unit [EICU, 26.1% (6/23)]; while the cardiac arrest patients who

didn't experienced AACD-CPR until they got complications such as thoracic rib fracture after standard cardiopulmonary

resuscitation (STD-CPR), the ROSC rate of those patients in pre-hospital care or in emergency ward [10.0% (1/10)] were
lower than the ROSC rate of the patients who suffered cardiac arrest in EICU [20.0% (4/20)], but there was no significant
difference between the two groups (both P > 0.05). Conclusion AACD-CPR is effective in the treatment of sudden

cardiac arrest patients with contraindication of chest compression, and makes up for the deficiency of STD-CPR.
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spontaneous circulation
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A OB, JRASH RO AR AN W 5 3T Sk 3% R
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T 0 o O il 2 55 (CPR) 4R R b %8 (F 4B B bR
YR i &3z FE U BT A 35 (STD-CPR ) 22 I i B 001 e 38 - kg
B . 2 KR BB AT O & Mok & ) i 5, i
A PR G RS A 255000 ) A e s T 5k S ) BRAR 48 R
W THOREE A BBk, 7 RS E ST B T E
PEFEC 5 75 (AACD-CPR), I 5 J i 3k sl 5 56 K I R
FUESL A B E B 5 534, o EIE R R0l 2 )
PMELAIAG T R DR 95 L AL ) LU I PRI
I ABRSE S 5% AACD-CPR SR 1715 A 4l
G RS S UE OHE RIS R B T I RAICR
1 X¥&57F
1.1 ORI SR BIE RS « RFRAE G AR A bR, O
WAL A N R RS IEZS 51 2t (45 : M2014-004),
ARG N 2014 45 6 A ZE 2016 4 1 Alra NRER 2
R DA 1D PR R R B RS KB A RS S AT
5, BB AN IR B 1
L1l ARRE : O 54 EEOHEPZ: (AHA) CPR 5.0 il
PR MO T ORI S WibR i ; @ £F4 AACD-CPR
TEIVIE « o O 5 IR R R SRS | B A | T R
SR R B TR, B R BRI B TR
FEAERAIE 3 @ K 40 ~ 150 ke, AFl8 > 16 %, PERIARIR
1.1.2  HEBRARAE  AFFERE 0P TR AR AiE, W M3 | 1 s
JUE 5 i Sl R IR LA 2 2 B 1 R e R
Yy (M Jrs g mr b WA BEL | K | AR | LR SR ) 45
113 SBRARTE : © BB s 76 7 1 W AACD-
CPR & ; ) PR S U il A2 A SR L3 5 17 1 B 2 95 2
@ KHESATHRIE AACD-CPR &,

1.2 WFFEOrE : A R Y A T A N T (A AL
P S EE FRER R IE Rl R MR FLZG AR, TR AR
BB IR Lol B JRY (95 . CPR-LW1000) #£47 AACD-CPR.
VR T o DU AR R 2 B T S R ATl T iR h
IR (SNETF ) AT SR M, R B 52 1 , 2 B4R
KT AT RE SR B I, AN 100 YR /min, 325 55 $2 57 ] 8] e
K11 ARSI 50 ke, $EPL T EZ) 30 ke,

1.3 E TN Iees - 2D 680 i SRR s S M
DR I RBOR . FEHRR b A B (ROSC)
REAEHR 02 (HR ), T3 Ik (MAP). Jikc s iin 4046 Fi

J# (Sp0,). IMFLFR (Lac) %5, FR%OEBIBGRER 10 S5 Aok i) B
HIRAPE . RS URAES B B IRE5 A Lolk A P,
Gkt A B SESHEA 5001

14 FERE : O ROSC : RE Sk = kO A, MAP=
60 mmHg (1 mmHg=0.133 kPa), 445 =20 min ; @ EHK
W B 95 0.5 h i, BBEA AR XA BOC R,
Wi FL RS, X S SR 2 L T fioh B 3 0 ok | e sl Wik 45 K 8l
WIS , M HIAS TG H BP0 R A B0

1.5 Siita#051 i FH SPSS 16.0 J AR BRI T48 3347
IEAA A TR GBI AR + FRifE2E (v £s) 3R, IEES
YA TR R T (DA B0 LM (Qy, Q) )R, Y
FARPR Y 22 B IR L A0 A0 B 22570 SR A BCxHEE F—ot
FETEGOR ¢ K sy 254307, 45 ISR A EC R R R R 50
ROSC (1 22 5 ¥4 TR F x * K505 Fisher 5 DI
P<0.05 HEFAGITFE L.

2 # B

2.1 R ERORE ARG PRI T A 41 f41).00
R IR Bk 22 ), Lok 19 ] 5 AR 15~ 89 %, -
(66.5+18.8) % ; Bl 4SS A IR < iR 10 6], s
TR 18 4, BRRIANTE 13 44l

2.2 FEEFEER(ROSC ). 41 FLOHBE B E T ROSC 8 471,
ROSC %% 19.5%.

23 WEAER (R 1~2) OB R A b HR
MAP il SpO, ¥4 5 Fai W i 235 (¥ P<<0.01), Lac 7KFJG
B @ FHE (P>0.05),

X} ROSC Hi#, 2 I #E I ROSC J5 0.5 h i} HR
MAP #i1 SpO, %5 Jiii i W38 (1) P<0.01), H ROSC 0.5 h
i Sp0, #8 & Jn it E— 2 W (P<0.01) 5 1M & Jiad fE v K&
ROSC & 0.5 h B} Lac ¥ 448 AaiFtm (35 P>0.05).

24 AR A DTSRI AACD-CPR B IR UR Lk
(F3): A4l 41 PlBES, SHBERAE TRITSRAZE
18 5, R AE T 22 EAE MIBRIAT T s (EICU) 23 4], Bepiak
BEEEDHERSEE AACD-CPR J7 ROSC %24 11.1%,
it FH W e it BB ) B 4 O & E 7 i AACD-CPR
EIHFBIROSC ZH 10.0%, EICU &A= ORI 835 AACD-
CPR J5 ROSC 234 26.1% , i FHM &M e 1 3R & 4
It RAE T AACD-CPR & 75 (1) ROSC 2 20.0% o B Hif
22 E 4 ROSC 17 5 F| AACD-CPR J& ROSC 3
T EICU 4, (A Lb e R gt 8 L (¥ P>0.05),
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F1 DEBEREEIEEOHE T (AACD-CPR) T BRREBHRTN (M (QL, Q)T x £5)

i HR MAP Sp0, Lac

B (B1) %l K /min) B () B (mmHg) % (i) el %L (1) %fE (mmol/L)
HAET 41 0.0( 0.0, 11.5) 41 0.0( 0.0, 0.0) 41 0.00(0.00, 0.32) 11 4.55+2.60
RN | 67.0(48.0, 105.0) 41 23.0(16.0, 37.0) 41 0.79(0.45, 0.90) 11 4.42+2.59
oL oA Z=-5445 Z=-5.090 Z=-5.090 1=0.371
P 0.000 0.000 0.000 0.718

I : HR A0, MAP B8k, SpO, R IKHE i EU A , Lac S MFLER ; 1 mmHg=0.133 kPa

%2 ROSC BEEIHRELME TR (AACD-CPR) BIE R EEHRTL LR (M(QL, Qy) B x +5 )

e HR MAP SpO, Lac
B () BE QR /min) - BB BME (mmHg) 5% (1)) BH % (1)) ZfE (mmol/L)

SnHT (1) 8 0.0( 0.0, 17.3) 8 0.0( 0.0, 0.0) 8 0.00(0.00, 0.42) 7 3.95+1.71
o (2) 8 88.5(53.8,105.0) 8 48.0(41.3,66.0) 8 0.74(0.64, 0.80) 7 4.44+1.66
ROSC J5 0.5h(3) 8 94.5(72.5,129.3) 8 54.0(42.0,72.5) 8 0.89(0.81,0.93) 7 3.71+1.33
3 4ifa] AE H=14.250 H=12.250 H=14.250 F= 0.381
PiA 0.001 0.002 0.001 0.689
(1) = (2) K50(H Z=-2521 Z=-2521 Z=-2.380 1=-0.541
P 0.012 0.012 0.017 0.598
(1) : (3) K4efd Z=-2.521 Z=-2.521 Z=-2.521 1=-0.284
P1H 0.012 0.012 0.012 0.781
(2) : (3) K50MH Z=-1.960 Z=-0.420 Z=-2.524 t=-0.898
Pia 0.050 0.674 0.012 0.387

1 ROSC 2 [ EFFMKE . HR R0, MAP R P28l ik, SpO, MBI AR AL, Lac A ILFLER ; 1| mmHg=0.133 kPa

®3 ARBAEZECERERERBRECMHER

(AACD-CPR) 3R L&

% EROSC % FH#H AACD-CPR J&

CPR AR B4 07 S0 BRIE , RHFAE STD-CPR 2% Bl a3F
KAER AN GEIEA T M o4 SR 3G SR B R T —Fh
P E T FE B AACD-CPR, FF3R15% T 5t il RAICR S

4

A () (%)) ROSC (% (/)2 ACHIE S HH SR R T 48 s i A2 575 (SO0 PR R 45 S0 2 R AT
BERG + 2us=4l 18 11.1(2/18) 10.0(1/10) AACD-CPR. B JG B 2867 15 W4 4500 B T R 61 28 B I iz
EICU 41 23 26.1(6/23) 20.0(4/20) Ve e b T e O
Ty pATITES AT e &:ﬁﬁdﬁﬁ*%ﬁ i %iﬂh}fﬁ T LT j%*ﬁﬁﬂﬁ#ﬁl#_ﬁ
Pt 0.429 0.640 FEFINERERSIE, 5E R CPR, LR mT LA i

U« EICU S22 EAE ISR TR b3, ROSC 2 [ EAEFRMKAL 5
a AR B A1 2 I 0 SRR D) B 3 O AR J 240 AACD-CPR
EPDiN
33 i

[ 4z i S AR CPR $AR H 20 i o3, iX 7 [ B b
ZAEZHE CPR HIHE B MU R P R AL S BT
U DN LpN T ERE U E =i € i S LN A N B
S S AR B A JUE AR R ROSC Y SR, 10 T e 1Y)
Jahee BT LA 2 ALK B A 403 B A 5 L W O, [ et
ol /D JF R L FRF ], 5 G35 B R LS B4 S 8800 o (ELX T4
TE R 3 B PR A5 R0, T RETC i 1 Mg A1 4% S 1) 5 =X
AA v B EAT R ML SR Sh 5 oAb, B A TRt 4 2 Ja
H AT 2 T EROR BESE Ax 115, AT e S SRR B
28 ] RE IR S A% T oy Ul B O PP ) — kA
AW S AR A R CPR 72 LR 5 R F5 T R
DRITE HH B S0 e 48 S i s W 42 1t B 0l B 3
FAERT , I AME R CPR B TCALRY | 24P i b
Ji& CPR S A2 ROl Wi A7 50, TR ] 7 B —Fh By
I R

O ST G e R o R85 A 2 e e — 2 RO R

TERE R S B B S0, R 9k 4k T STD-CPR
TR AACD-CPR 1 FIALE 5 i it %"
BN G R E, ad HAE” AR TE G , i g
PRBIIEIGE Bl T SE AT R R

H AT L OAER 5 A TRR AT AR R B PO PR
15 (THCA), &R 3R A ik i . JuHA77E STD-CPR
2 QAEE AT STD-CPR J& th BN B3 P IF KRE AT, %28
SR A5 R DR T 10 6 R D0 A Ak Tl e, B e A 81 e o
IR IROR . AT AL R YA A W h
JE 2K S31F, 52 AACD-CPR J5 ROSC %4 19.5% , 58 953U
AR, EoR TR H HR . MAP., SpO, 858 IR HT A
JITECRE , % AACD-CPR St o A P il D& O IR 4 R 3
PR A R AEER S HE . Lac 14 S ML G SR 5
FIFEAR, MALIARLE S B 55 B A 200 B I e
FEEIF, 2H 2 AT i s AUt i, 4 i P2 A2 Kae Lac, H: Lac KPS
HEVHE SAGARE T VI, MAHFSE H ROSC B35 = IR
i #H K ROSC J& 0.5 h Lac /K IR E FFaiit—2 i,
MR PEFT AACD-CPR AT RE R B 4= 40E T A 3 il
TR, 1T 7 L OIS R SIE IR E— A B sk G 1 21
{7 2 1 ST R Ve K AW e R
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SN IR
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