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(FHE] BRI XHEZ K - SRS R A (VA-ECMO) 777 (8 3 1B M A St o i v
H (DPC) 5AEFRME B A DPC Z [Pk 225, FiE  RATRIIETEBEPL BGR 5 (RCT) J5 i, ¥ 4% 2017 4F
1 A Z 2020 4F 6 A WL F e 4 E B OA Y152 VA-ECMO 8T BB TR MITIE R 4., B A7)
SRR P DPC 21 (VA-ECMO AL 6 h A DPC) FAETRE 1 DPC 2H (GE ik T JR v 1 DA 26 BA% H B30
R 1A G2 )5 T8 A DPC ), LB 24 A8 I R SO 25 5 5 R FH Pearson AH G 23 A1 43 B B8 75 461 11
oy ok PR A J T St Ik e 0 3 R I i st Ok e i 5 28 7 46000 TR (TePO,) AR EME . R X 62 Bl FZ A
30T, G E DPC 2R ANAETR BT DPC 4145 31 19, WA BB e PRSI R . AR | PR 38 5 (BMI) ., AR5 KL
LR | BT LS BN AR B ] RSN S (ECMO) ia 47 ] AU < 1] | SE W3 B (ICU)
{EBERS ] A Be JE% | 2t AR s 58 M@ BRI T4 TT (APACHE 11) 55 5 i 22 S ¥ RG22 X 4l
B ECMO F51E . ECMO $R & 5 | 45 RS e 22 RO RS 27 o AE TR PE DPC 41 58 i & B %
B A TR DPC 20 (6.5% (2/31) Eb 29.0% (9/31), P<<0.05 )5 1M PIZH & 4t SRAE . e | B i = 2 A AE
Bk | T AR SO | S AR SR AL T RO ROE A R AR R R TR
o 1E ECMO B 1731, AE PP DPC 4135 B il it ik g & A= 20 BAKF Hpii 4 DPC 4141 (3.2% (1/31) H
19.4% (6/31), P<<0.05 ) ; PR A LR LA R 22 R TG4 Lo TP DPC 20 2 75 3 ke it 2 B 48 v
TR M DPC 4 (em/s : 19.30+10.85 1 17.85+8.55, P<0.01), R Ji5 2 ke i v W] @A TS5 7 DPC 41
(em/s : 19.90 £ 10.94 L 21.58+9.77, P<0.05) ; Pearson A &40 s, ;4 DPC 4l ML B 14 DPC 40 /2
B sl ki | IR G sh kIR S TePO, Y52 IEAHSE (r {H 4351020 0.747 . 0.856., 0.850., 0.813, P {H#4°4 0.000).
g8 EFWTHEZ VA-ECMO 87N AR TR 1 B A DPC # ECMO iz 173 6] il 3R A 100 & 2E R 2
BWPPEE A DPC BB /D . shlikem BRIz G shk . 275 sh ki 5 TcPO, ¥ 2 B W IEM5¢, VA-ECMO
TERESh | F kR A B3 B T AR RE IR R AR AE 22 I B i A3k, 4B 75 B TePO, B a] RAE A —Fh A R Wi
FEBL.
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[Abstract] Objective To compare the treatment effect of venous-arterial extracorporeal membrane
oxygenation (VA-ECMO) patients in the prophylactic distal perfusion catheter (DPC) and the non-prophylactic
DPC. Methods A prospective randomized controlled trial (RCT) was conducted. Patients who received VA-ECMO
treatment were reviewed at Affiliated Jinhua Hospital, Zhejiang University School of Medicine from January 2019 to June
2020 were divided into two groups, the prophylactic DPC group (DPC placed immediately after the patient VA-ECMO)
and the non-prophylactic DPC group (the DPC was placed after the early limb ischemic signs by using evaluation of the
lower extremity perfusion assessment table). Comparing the differences of clinical data of two group patients. Pearson
correlation analysis was used to analyze the correlation between peak velocity of dorsalis pedis artery and peak velocity
of posterior tibial artery and transcutaneous oxygen partial pressure (TcPO,). Results A total of 62 patients were
included in the analysis, with 31 cases in prophylactic DPC group and another 31 cases in non-prophylactic DPC
group. There were no significant differences in sex, age, body mass index (BMI), smoking index, underlying disease,
catheterization site, recovery time before on machine, extracorporeal membrane oxygenation (ECMO) operation time,
mechanical ventilation time, length of stay in intensive care unit (ICU), mortality rate in hospital, and acute physiology
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and chronic health evaluation Il (APACHE IT) between the preventive DPC group and the non-preventive DPC group.
There was no significant difference in ECMO indications, ECMO intubation location and pipeline type. The bleeding
in the non-prophylactic DPC group was lower than that in the non-prophylactic DPC group [6.5% (2/31) vs. 29.0%
(9/31), P < 0.05]. There were no significant differences in limb complications such as cyanosis, necrosis, amputation,
compartment syndrome, arterial thrombosis, vascular reconstruction and repair, pseudoaneurysm, limb ischemic or
limb infection. During the ECMO operation, except the blood stream infection in the non-prophylactic DPC group
was lower than that in the non-prophylactic DPC group [3.2%(1/31) vs. 19.4% (6/31), P < 0.05], there was no other
statistical difference in complications between the two groups. The peak velocity of dorsalis pedis artery in the preventive
DPC group was significantly higher than that of the non-preventive DPC group (cm/s: 19.30410.85 vs. 17.85 £8.55,
P < 0.05), and the peak velocity of posterior tibial artery was significantly lower than that of the non-preventive DPC
group (cm/s: 19.90+10.94 vs. 21.58 +£9.77, P < 0.05). Pearson correlation analysis showed that the peak velocity of
dorsalis pedis artery and peak velocity of posterior tibial artery of the preventive DPC group and the non-preventive
DPC group were positively correlated with TePO, (r values were 0.747, 0.856, 0.850, 0.813, respectively, and P values
were all 0.000). Conclusions For patients with VA-ECMO treatment, the incidence of blood stream infection and
bleeding during ECMO operation in non—prophylactic DPC implantation patients is lower than that of prophylactic DPC
implantation patients. TcPO, is positively correlated with peak velocity of posterior tibial artery and dorsal foot artery
in the cannulated limb. In patients with VA-ECMO undergoing femoral artery and vein puncture, in addition to judging
the blood supply of lower limbs according to symptoms and signs, ultrasound and TePO, monitoring can also be used as
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effective monitoring methods.
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1 #RERE

11 WFFEN R A ESE R RTIE P B L AR
(randomized controlled trial, RCT) J5¥, #64& 2017 4F
1 A 22020 4F 6 H 7E AP 4552 VA-ECMO iR 7 HY
e SLTI ETRUE 8

L1l A bR : O O il &2 95 (cardiopulmonary
resuscitation, CPR) RJ5 , EAE-L LA . Stk fUEE
HE (acute myocardial infarction, AMI), IRZMEFR J5 1K
O HE I R T AR A FE L O ) 0 AR A B AT
VA-ECMO # ; @ 3 Tl VA-ECMO B4 .
112 FEBRFRE: D 8 h NFET-H ;@ fAAE R WIE &
iE , BIESA A BRI Sl Dkl 285 [ Rt ot (o 22
FARDL 6 h WinFLL a2 4U) 4.

113 R AT IEAT G B B bR bs v
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# DPC AUREETR;#E DPC 4. Tk #E DPC 21
B VA-ECMO A8 1 [R] s 7RIV e v 0
BB HORYE T B T VAL A A (RS T Bl R
FI W2 Jz 4853 (transcutaneous oxygen partial
pressure, TcPO,). B 40 I FELAL I E] ], (0 23 4
L VYA PR A gk o A LR R R T 8 5 ARSI 4
DPC 20 S i IR VR PPAl Al J5 e e A
A DPC A5, 4 HARE T I AL 2 A 20 TR Ak
AT VAR LA DPCARICTE RAE I & A

13 JEMA sk g 9 (5% 1)« AR I A AR A AR
AT R R S AR B 4y R 3 g T 9 dRoR
JBE A o A2 B My, T LA AR SEBh S W, Ta 9242
7 TP R AL, TR ST IR P, A AR S B i R
(extracorporeal membrane oxygenation, ECMO) Jii 12 .
WD T 2T LA BR Y 7R 58 LABSGE 32 BB PR A I
TR, 38 A e PR A0 A P e L ke M W 3
[F) A e M o 26 N A EA T W 5 b 24
AN AR BR AL, T 7 B E A DPC, [R] B 4 H $i B o
HEVERNAVEAT I . T 9o I AR e Sy “ AN ]
W™ SR AR, R RE R A s B E A K
MR ZE WUA A5 15 , I 107 7 RIVIBR 2% il 45 St itk A 7
=2,

14 SR

141 (AL E AP ST - R RS th 24
& B HEAE W VA-ECMO 1B FIECR /) Seldinger
RS R E R AR PAT. VA-ECMO I BAXS
ST U R P78 HEA 500 20 R PR A, L 7R LA 1)
L5, W JE . 2 K It A A A Al BB A i A
B RS BRARAT A28 15 ~ 19F, IR ik 45 1 42
19 ~28 F, PETEETER DN 8F,

142 B Sl AT 9 A AT - P74 DPC
HAE ECMO B4 5, il i 238 #7551 =, R4
B RV B AR e B H B R KA B A 8 F 1L
EAEONRETEAS RO A AR AR B K B B 73 52

Qb K DK 53 2 B Dk, DA TSGR A T e
o AR DPC 2H 4 H AR T BREE DAL RN
FOTHRE BT WO, an B i PP ik 2 T b 4%, )
B DPC, R4 4 h 14l 1K DPC 273815 ,
FEHA: BER K PR A

143 DPC YA W O B . 2k HEFE LR Ny
7.5 MHz, #7555 LR R A <600 o AR 3 ki
B R B B BB s kL B IS sk L Bk AT
Rl Bk A A A, (o PH 4 e B sh R kGE AT
ERE N B NS AL SRS 0 R
Ik BN 5 B DK 5 @ TePO, : LU T # NS
A AR, 1 DU [ A5 P G B8] L2 sl T A
RV R K ECRBEE | D398 | 555 B RAS 58 8% 1y 1 7
TR RS E J5 ST I, B EE 2 h s B B
IAE P SRR R) « 3548 T30 R85 Bl ok s £ k4
15 s, i A F 0 M- 2 o s 2 s i AR, S 4%
PR T A BT A B 1]

1.5 WFFRZe i O EZA LN BUH H ™ E A
RIS, B Sl KA A R0 B €S i Bl El
G R, 2 ES 20, BN NS TSR]
W AT, TePO, I W] 58 S AT o] R JBCk il i K 3R
I CEAA e I Ay L PR A B JER BT BB L R £
Z2 3 W) JC ML 3 8 4L . TePO,< 10 mmHg (1 mmHg=
0.133 kPa J, T FEFT AL 1] =4.5 s, #5455 2
A Ay — 3 B R B A S R 5 Q) IR B 4N
ECMO bl 84 B AEBEAET .

1.6 WLEAE bR « I AR 1T s AR I PRI 9T 28
R BB TORE, AR PE R | AR | BRI . 2
A PR SR PR AR PE43 T (acute physiology and
chronic health evaluation Il , APACHE 1T ). "RAR$5%K .
PR 5T 1 48 2% (body mass index, BMI)., 4 & L 5 | i
RS 5 AL a] | HUBRE T Ta] | Sk E
& e [N | FEAE 5 476 D5 (intensive care unit,
ICU) fEBE 8] AEBE LR | ECMO iz A7 E]If A&

F1 TEEITHRAR

y I PRI FAES )| TcPO, B
534 i e xS ik ik (mmHg) FEFEHAE (5)
14 JChEfkbtm T s MRS TR MR =50 =2

N%  FEEREpREn

Wa %k KA AESCRMEIRGEm RN (LS S8 & SWRIMATR SRR 30~50  2~45

b 2% Feft iz i g SR T RERR S LGS
RESE BB A B I ISV SIEEPS
JLE%3 ks A A SRR
N

RTINS L o K7 s

Erokimp s BACRimies <30 2~45

TeIME FE L <10 >45

1 : TePO, WA E 3% 5 1| mmHg = 0.133 kPa
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it ECMO B & 0E . ECMO iz 173 18] /2 15 3h ik
TcPO,, ECMO 24 7HAE] /£ 75 sh ik . B2 J5 sl ik e i i
AR

1.7 GEit2#53 07 . £l SPSS 21.0 48 31 4k 4 4 #r
Bt FAA IR AR TR PR + pRifi
(x+s) FoN, 2N S AL FHER FHA ST AR AR ¢ K565
ANFFA IEZS AR 1 2 R A b (7 85 (g o003 450
(M(Qy, Q)] Fm , RAHESHRG L, THECT R
(%) o, R x * Kig, RITPAAE & Logistic [A11H
T EN T R R 1P 2 He (odds ratio, OR), i i
1 P<0.20 W28 i, R IR B D R L i T 2
% Logistic [A1J353087, P<0.05 MR E %A= 5T
BRIMAR . R Pearson #2531 Al TePO, 5
JR I S kRN AL T B bk e s I TR G R . P<
0.05 NESAGI R L,

2 % R

21 —TORH(FR 2)  JEATE 66 I AFIE X 42, HE
B 4 15 8 h INFET B3, fe 28 62 il 4 A 43t ,
vh 55 P 48 I (5 77.4%), Lo M 14 B ( 22.6%) ;

AR A (48.72+£17.00) %7 A 95 9 40 45 55 1ML
JE (15 40.3%)., 5 1R 2l Bk (5 11.3% ). 8% IR 9k
(f717.7%) 3 REZBUBRH (74.2%) 352 T RSN Al
2 95 (external cardiopulmonary resuscitation, ECPR ),
M 20 BIfE 22 E, 17 BITER D, 4 BIFEN
ANE, 21 BIFESNGE. TR ¢ DPC 40 31 4], B 7%
DPC 41 31 191, 9 41 58 2 A V0 A 1l 4R 1% . BMIL,
WG 0, SERE PR | A M IR BALEE]
ECMO @ A7 a]  JLAGE < A L ICU A BE s ] | 43
BEfR AL . APACHE T P43 %5 )7 1 25 S# B JC G it
B (¥ P>0.05),

2.2 ECMO JEEAFRFF (£ 3) : A BEH, LR
10 1] (5 16.1%), O LA FE 22 6] (7 35.5%), fifi
FE 5 51 (7 8.1%), Mg H 1fi AT AR J52 78 A58 L1 o0 LSS
% 200 (5 3.2%), B Eg | B AR S D A
ZRAAE PSR AL L | R B KGR IR S8 & 1 17
(7 1.6% ), HiAs 16 1 (5 25.9% ) A HH L RIFESE .
ECPR & 5 K Z50(50 41, /4 80.6%) ; A 4 i i
F 452 ECMO B A 3 3 Ik N 3k 2 [ 7 (intra-aortic

X2 FEDPC EEFEMA VA-ECMO E£E—RARLE

g1 B PERI (1] (%)) AR BMI>30 kg/m”  WEHEHERL ([ 52 /4%, Ferbpns (6 (%))

- F) Bk ot (%,xts) (#1(%)) M(Q., Q) mIE  EOE BRI COPD
XL 62 48(77.4) 14(22.6) 48.72+17.00 3(4.8) 0(0,400) 25(403) 7(11.3) 11(17.7)  1(1.6)
itk DPC 4 31 26(83.9) 5(16.1) 46.12+18.81 2(6.5) 50(0,400) 10(32.3) 4(129)  5(16.1) 0(0 )
JEHBPE DPC 4L 31 22(71.0)  9(29.0) 51.32+14.98 1(3.2) 0(0,400) 15(484) 3( 97) 6(194) 1(32)
X/l 1.476 -1.202 0.267 -0.615 1.676 0.171 0.111 1.016
P1E 0.224 0.234 0.554 0.548 0.196 0.679 0.74 0.313

a1 TPk BT (6 (%)) EHZE LR ECMO B 7 E HULAGESH R ICU B fBeist  APACHEI

- (B) 2BE Hiph S AAZE (min, M(Q,, Q)] (h,M(Q,, Q)] (h,M(Q,0)) (d,M(Q,,0,)) (%)) T4 (G, xs)
LN 20 17 21 4 120.0 89.5 160.2 10.0

62 (322) (274) (339) (6.5) (32.5,240.0) (24.0,138.8) (76.9,330.2) (3.0,21.3) 532(33) 27474658

TP 9 9 11 2 60.0 83.0 224.0 13.0

DPC 41 (200) (290) (355) (65)  (450,2400)  (27.0,1380) (860,4746) (30,210) o1(18) 20602438
JE TR 11 8 10 2 128.0 96.0 141.5 8.0

DPC 4 3l (353) (25.8) (323) (6.5) (20.0,240.0) (23.0,141.0)  (66.4,2635)  (3.0,22.0) 484(15) 28274817
x UMl 0.295 0.081 0.072 0.000 -0.219 —0.148 -1.267 -0.290 0.583 0.729
Pl 0.587 0.776 0.788 1.000 0.827 0.882 0.207 0.772 0.445 0.471

T - DPC Wik S, VA-ECMO Sk - sk ASMEME S, BMI A fRBT i 4, COPD S PERIZEVE BN , ECMO S (RS it
B4, 1CU FREWE TS, APACHE I1 oy St 312 g M HeR U4 1T

R 3 7 [E DPC EBEHEMAE VA-ECMO £EERIFFLLE

1 ik ECMO #51iE ( $i] (%)) ECPR  H IABP ECMO hikif i (& (4] (%)) Sk S >

- () DHLR DAEESE litesE Hp (%)) (#1(%)) [ A P A S A A 155 (#il (%))
NN 62 10(16.1) 22(35.5) 5(8.1) 25(40.3) 50(80.6) 4(6.5) 26(41.9) 36(58.1) 58( 93.5)
Wil HE DPC 41 31 6(19.3) 11(35.5) 3(9.7) 11(355) 23(742) 3(9.7) 14(45.2) 17(54.8) 27( 87.1)
JEFiHE DPC 4 31 4(12.8) 11(35.5) 2(6.5) 14(452) 27(87.1) 1(3.2) 12(38.7) 19(61.3) 31(100.0)
x i 0.119 0.000 0218 0.603 1.653 0.267 0.265 0.265 2.405
P1ia 0.730 1.000  0.641 0.437 0.199 0.605 0.607 0.607 0.121

1 DPC WIEsmiE e S, VA-ECMO ik - SIKIRSNIENT A S , ECMO JARSMERi4E &, ECPR WARSNOIGE IR, TABP b E 5k sk
PR
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balloon pump, IABP) J&97, HI MO WIBESLE RS 5 3h
Ik A5 R 26 1], S0 36 3] 5 h ik AE i AL >
15 %5 58 i, AR B kA B 5 R 14 5 1 91, 1555
24, 1745 15, W4 8 & #E ECMO F81iE . ECMO
SF IR O B hias RS i 22 8 e gt
SR (¥ P>0.05),

2.3 KA DPC B4 ) M4 VA-ECMO 855 3l ik
vt I BRE & A L (36 4) « AR B 7 DPC 41
BE A 4 ) R S DPC s W 2H 5 8 1M 11
(17.7%), % 4t 2 B (3.2%), 38 5 2 4] (3.2%), B JBE
24511 (3.2% ), For 1 5] £ 5 (W] s) 9 e RS 8% | Bl fik
B B 25 A AE L RS0 #l . TR DPC
B kAR B S FEHETB P DPC 41(P<<0.05);
AW Al ECMO T B K AE 1 & A R 22 5 35 T8
GeiteEE L (#4 P>0.05).

—

0.05) ; M4l ECMO 3817 i [ A 0f R & AR 2%
FHIG R L (3 P>0.05),

2.5 A [A DPC # 4 J7 % Wi 241 VA-ECMO & 7
TcPO, . &1 3 k. 12 J5 2 bk - 359 06 300 o 1 Lb
(£ 6; K 1~2):ECMO 17, FH4] TcPO, 225
TG L (P>0.05) ; Btk DPC 4 34 15
Bl P A W Al B 1 DPC 4L B s, IR
Bl P A W A E TR 1 DPC 4L (8 AR, 22 5%
WG X (¥ P<0.05), 110] 54 % ByEH 2
PEOHUEEAE O IERMEIR FEAT VA-ECMO JR397 A A
B W0 2 ok vt AR 19 JE 75 20 bk S s JC sl it 3
TcPO, 24 12 mmHg, 8% TcPO, 8 1E # 2 % (H ] i
TR

%6 AFEDPCEEHEMA VA-ECMO EE TcPO,.

BENK. BRI THIEREN LS (x +5)

24 AN [A DPC & 8 J5 %8 P 41 VA-ECMO & # y PEC TR0, eiiak Rk
ECMO iz 17 ¥ 0] I & JE &M (RS5): 4l : (B)  (mmHg) VI (em/s) W (em/s)
B P AT % SR P B IE % A 9 35 (continuous renal EEUEN 62 53.55+32.01 18.63+10.31 20.50+10.33
N Wit DPC 41 31 53.86+31.76 19.30+10.85 19.90+10.94
replacement therapy , CRRT) 25 1] (40.3% ), 1595 ) JEWPiE DPC 41 31 54.63+32.80 17.85+ 855 21.58+ 9.77
REA 0 2 f i DL I ARE 5 LU At Je g 19 4] tfif 0.050 1.830 -0.661
P 1A 0.189 0.000 0.045

(30.6% ). Lo HERH 11 61 (11.7%). FiRs 4 DPC 41
ML B G & A R A 5 2 T AR Wi B M DPC 41 (P<

1 : DPC sl i S48, VA-ECMO g ik - 3h Ik A 41 s il
A, TePO, W25 50 5 1 mmHg=0.133 kPa

%<4 AEDPC EEHEMA VA-ECMO EE THRHKEREFERLE

3 Big B e Wt o HHEE ks mAEEEEAAR EEZR Rk AR

- () (B(%)) (%)) (%)) (F1(%)) ZEMEH(%)) (F(%)  (F(%) (Bl(%)) [(H1(%)]) (#1(%))
ESIN 62 11(17.7) 2(32) 2(32) 2(32) 2(3.2) 2(32) 1(1.6) 1(16)  6(97) 1(1.6)
TRt DPC 40 31 9(29.0) 1(32) 2(65) 2(6.5) 1(3.2) 1(3.2) 1(3.2) 1(3.2) 4(129) 1(3.2)
Qs DPCH 31 2( 65) 1(32) 00 )  0(0 ) 1(3.2) 1(3.2) 0(0 ) 0(0 ) 2( 65) 0(0 )
x M 5.415 0.000  2.067 2.067 0.000 0.000 1.016 1.016 0.185 1.016
Pl 0.020 1000 0.151 0.151 1.000 1.000 0313 0.313 0.668 0.668

1 : DPC HImiiiE i S48, VA-ECMO ik - sk s i 4

x5 AEDPCEEFAEMA VA-ECMO E&E ECMO

BITHIEFH LR & 1B LB

] g AR I A5 3197 O 1] 252V S JHe g DR KA
- ) (%)  (FI(%)])  (Ble)]) (H(w)) (HR)  (Be) (%) (] (%))
SN 62 2(3.2) 1(1.6) 19(30.6) 1(1.6) 1(1.6) 1(1.6) 11(17.7) 1(1.6)
B DPC 2 31 000 ) 1(3.2) 9(29.0) 000 ) 1(3.2) 1(3.2) 5(16.1) 000 )
AEFpTE DPC L 31 2(6.5) 0(0 ) 10(32.3) 1(3.2) 000 ) 00 ) 6(19.4) 1(3.2)
x i 0.517 1.016 0.076 1.016 1.016 1.016 0.111 1.016
Py 0.472 0.313 0.783 0313 0313 0313 0.740 0313
o Bk JEAkE I BETERECIE S FNAE B OIRER51T CRRT I/ MRIE A AE DIC JIIRRESES
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EWistE DPC4H 31 3(9.7) 2( 6.5) 7(22.6) 10(32.3) 0(0 ) 1(3.2) 1(32)
X 1H 0.000 2.080 1.073 1.676 1.016 1.069 4.026
P 1.000 0.149 0.300 0.196 0313 0.301 0.045
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