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[Abstract] Extracorporeal membrane oxygenation (ECMO) is a key continuous extracorporeal life support
technology that can partially or completely replace a patient's cardiopulmonary function, thereby winning valuable time
for the diagnosis and treatment of the primary disease. With the widespread application of ECMO, the need for transport
has increased. However, during transfers, the standard heater unit is often large and inconvenient to carry, while
alternative warming measures tend to be ineffective. This frequently leads to complications such as hypothermia or the
inability to maintain body temperature, which can seriously affect the patient's prognosis. In response to this challenge,
the medical and nursing staff of the critical care medicine department at Zhongda Hospital Affiliated to Southeast
University jointly designed an insulation device for ECMO transport pipelines. The device was successfully granted a
National Utility Model Patent of China (patent number: ZL. 2021 2 0653569.3). It primarily consists of key components
such as a heating pad, velcro straps, a cover layer, a backing layer, an electric heating layer, and a wiring plug. Its
advantages include portability, the ability to effectively wrap around and warm the ECMO circuit during transit, and a
reduction in the incidence of hypothermia-related complications. Furthermore, its transparent material design allows for
real-time monitoring of the ECMO system's status, making it both economical and practical.

[Key words] Extracorporeal membrane oxygenation; Transport; Nursing; Patent

Fund program: National Utility Model Patent of China (ZL 2021 2 0653569.3)

DOT: 10.3760/cma.j.cn121430-20250115-00057

RS M4 A (extracorporeal membrane oxygenation, ECMO )
S — P TE BOIA XA PO PR DR T I R o i 6 7 1T K
P B A 5 1%, RS I 35 1 AeU ik | DIcaE 4 4
TE, 4E 5 B2 A AU SRS KBt AR E B R AR
AT AAE, O i 4 2025 77 30 R B MR S A I IR B
ECMO Ji7 I AL A AN W #1 J , FLlfe R B P91 3 s R 22 7
B ECMO FEARAR BN 52 5%, b 8 1 A RO AR X,
ECMO 697 J5 19 SRR SE 3 28 40% ~ 70% , B R AE %
R R R EASEEARNES T L R AL
Y BEIT BERR AT AL A B . B AH DCHIF ST R, Bl iy
o BEBEAE ECMO YR Y7 J7 T Y S8 3 W] AT b DX BE B
PRGN Ay 2R 21 (Extracorporeal Life Support Organization,
ELSO) 8 WUREAE 2 /DK 30 ] 22 ECMO SCRF I 4 ¥ ia
FhOEBEHEATE PR T A, A KRBTtk

S W BFHFEIE E ECMO PO RERS BRI IER 0, 7
ECMO 17810, thF R MRS s BRI, BE RN
F SNy R N s N A AT\ B Eat f e N S A N
ERTT O HAESM I EE ECMO B IT, i TR AR AR
B EEAT O AT, BB IR 5 BUIARIR SRR AT
LG FJE TR ST SRIT R o IR K AEAL ST
OB HHUREE D) BERE AT, B S 6% R G A, HAE S 5
K B — R PR R fERE R, R T
TR IS FE A RE 19 4 A, 30 23 R IO 26 1%, % B3 U
BEAT ORI ARSI , (R SCPR AR I AN AR . B X R [n] 8, AR
B KA B P K R e FORE PR 2E R B P A BB T —
T ECMO %532 A I PR 2% 0, P 348 1 1 RS
LR (LFS « ZL 2021 2 0653569.3 ), PRI Y25
R B E R S A AR



- 876 °

FRAEFE TG A B EE 2025 4F 9 H A5 37 545 9 ] Chin Crit Care Med, September 2025, Vol.37, No.9

1 ECMO #iz AERFRBEBNEHFIES

ECMO #5i2 F4E MR IR 8 E 2 h AR (B 1-1), 8
A (B 1-2) iR (] 1-3) AR iR i () 1-4),
HUIMEAZ (B 1-5)., $2kdifisk (& 1-6) SF41 .
11 fRiEE . QiR d e | 151 A e 02 3 AR FA A,
HIEE S ECMO 538 1 ARV R . PRy ) 2w 5 75 1
HoR 38 B A TR M 5, P Z R0 022, T e )2
PRI I X A b T ROINAAZE , DASEBURS HE R AT R
1.2 ARG BEARNMG AT (B 1-7) S5 i B e R 5
Uity T T A A T T S8 1 v 7 18 WS AT 90T ([ 1-8),
AT R s B AT BE ARG B 1 (B 1-9), IXRE A A5 O
TEfH PN REAS B35 ECMO & 3%, i (AR IR0
1.3 (R FE T 55 T« ORISR 0 2 TR T T8 35308 FH 5
HH B ] AR 2 T 5 T PR B S 20 (polyvinyl chloride,
PVC) B 5, 3 A B ASUAE T B 40 A B SE ISR ECMO 45
1% PN MR B €, L A TEAT AT AR O, 0 B Hh i SR IR R B
ABTE 65 CHYmIRIALE T K Wae i , A 2o b Bk .
14 HUIMEAZ - B2 B2z (] 1-10) LA “S” BII5 10
b AR 4 2 T 3l S RS IR T, S ECMO
B AR I, BUAL, I Z IR A IR R
IHARER TRk () 1-11), AT SR 0 AR B B 52 A o
WEgs BRI FR A 22 S MR R 0k
1.5 BRIk JeU R M — i A Begk Ak , T O b
Hi 20 FL YR, 6 T8 F AR, S ECMO #5428 R4S BE DR
B I E PR S AT R ) S
2 ECMO ¥z AEBRIEEENERT X
2.1 (RIRALEE : ECMO $%iz FHAS I OR UL 1 3 AT X7
o BRI I TR . 4 T B TR S I, ]
PR IR AR RN G URVIR SR IF 7 ECMO 45 [ R 2R 1, 7]
FHBE AR LA B, M S BT 6 A AT 28R . R AR A
FE 55 15 X A KT 2 R A ORI (PVC M5, 7E 65 C
A R P N AR AR L AR SR 2, AT A
HHARCHE R RL ), v (] S v s 544, RE A% S KB 3 i > F 11
W, BEAh 35 I B IS T A I B N B3 St WA
B MR AT O, B KRR MR s T R B & 4, IR
EAEAE I AT ARG , 5 FZs [N, 5 ok , £
FHEHERAE R, 2050 8, AR S .
22 THFATIRE : ECMO #iz R B A4 A

TR ERE I P AR T T 0. SRR AR R s
PUZ, EINBZ RINAZZ L “S” B B AR AR e 2 L
FEEE AT T TR LA BHT R B s T RE A B 5 () 1-12).
TEAd FHET, AR IR SN E 2 45 C, SR 5 PR A 3R 7R
ECMO &% I, X FEREGS HF — B4R THR AR, # & ECMO
G I P P LR T R A S RV R, R R e s e
AL N2 4 T SRR R
2.3 ZEMGIEECYE - T ECMO A 2 1), ECMO
B2 A IO B R HCR R T IR GE i 31T, Bl ok
JE R BATEEEH . PRREAKE S ECMO 48 B A
P —20, SERE N 5 ECMO 45 T8 1Y A ARDC RS . S BEARNG I
A e, R AR A B B A B ECMO 18 E, AT
S Hb AR I N LR TR L D AR B B AR ECMO
ARG s R R e BT .
3 ECMO HiZHAERRREENMRS

£ ECMO #ig b f i, i i N B IR N 5 13t 5 AR 2%
Sy SR IER . T ECMO 5512 P I A 155 1 24T
Xif 31X — [A) A, % ECMO i 5 55 12 i it 25 2K e 22 B9 4
Gy AT R T T PRI A B 5 A R s T IR Y B R A
BORRE TG A, AN, R ER A UT B
@ InIThfE « FEAT R AR BT, AT LA IR 2% B R T
I FAA R SR DIRE  REAE LI MR IR i fm
AT PRI L VA R s @ (EHE M « SRR B
B ETEA AN S 2l AR E SN R
HHEF 5 B BRPE R « AR S 1, B3 AT LA
POt BT, TOAUR ARG RS , R AT SEBIXT ECMO 45 1% 11
AR ; @ ZePr I 20 i A A A, B
AR PP L BB AE ARG N 2 Y7 AR B LT N
ECMO B 2 1A 1003245 3 & BIAM R« (R R
(14 2 THT RIS TR FH 28 B A B, S 5 i B 40 X B3 S s 0 45 B
P O B T B PR E I e A 1
4 ECMO HizZHERREEENNANESENX
4.1 RPN REG ST A5 HNME - ECMO [ 1552 )2
FREROIA 19 O HEIATT , (R I i 1 B i 29 L2 4k
LG KH AT L INIRCRAR (TR /K ) ME LA 2 7%
18 TR, Bk B A TR A it R e f ) 5 SR AT BR (B 2k
H>400) " A TSR IMBUZ (45 ClEIR) 515
B PVC UL PRI E5 1 1 A8 I AV R BRI & 129% DL (52

,/—5 //—10 i?ll

C
(
® :9 :8 (15) ®

)
> L

TE 1 R PRIRER, 2 HIEARN, 3 A PRIRIBRI, 4 AORIRIBITT, 5 UL, 6 AHELAG Sk, 7 ARG AT,
8 KNG, 9 MBEARMG BT, 10 FIN#eZ, 11 ARG, 12 R

1 BANEREA (ECMO) ¥iz B BEIRIREE B A (RS (A), TARRTES (B) RA#E (C) BB



PR G TG A B BE S 2025 4F 9 H 45 37 545 9] Chin Crit Care Med, September 2025, Vol.37, No.9

« 877 -

TR ), PR Sk b BB T ARSI 8 v (14 420 $0 i: JE 2R 4
U SUALTE T WA AR AR A T AR G 268 1t L XU 214,
3 3 2 A A R T (NI R ), B>
P LN AR T MR 0, N iz 2 R T AR R

42 #E3h ECMO X3 Abi2 7 A9 &t T2 - A R IE S, 6
ECMO #8354 b 28 i 2 At b o] g 2 PR AR 2B R (IX 3
AR £ 38% [ 65%) . BRI, 5432 v B AR 25
BT X R A B R R (R < 1.2 ke)
LS ) (30 s S8 U 20 52 SEIE il BS 3 ECMO
PAAYTE 2K . Yang %[7: MIFIE B , Bl a8 &b 518 B4 11
A AT ECMO %18 s 3L T 2 98%. 1%%¢ B M i hnife
b B AR IR 26 A A ECMO X sk fb i iz 1k 2 1Y
PREC T, B J1 S8 ELSO $2H Y “30 191 / 47 #32 FAR .
4.3 ZFRGE SRR « SEGOKFM, 2 E
LA B BAS . O Hil3E AR - il v AR (29 800 ot / £5)
AR IKH (4000 96/ 5) 19 1/5; @ i FHRLAS - FEHE FE<
100 W/h (ZK4 >500 W/h), HICTHEAER (RIKAFHK) 5 @ B
PERAR T2 MR AR AR SE I R 1 & A, T 45 ICU 45
BT ] 2.3 A/ 1 4 A BRT 1.5 T Init, S qmi sy
2y 3.45 Ji g0, XSO HRARLIZEET KR, filin, 75 B
BRI B2 3 ECMO i, nl S iz B B E L et &
Krpuls , B R AN R GTRAR LS

4.4  ZY AR R E A N TSR TR
B iz , A E Rk b R B W 3. 78
FCERARY ST (WA | P9, HICK AR BRI nT 5 il
B ER BB, (B ECMO 582471 5 i iz b, 1%
DIFER T (<100 W) AT FHEIR RS, HAES @iz
B HLRE TR, W RS 22 bt s AR LR ECMO 5%,
Al E RGN L L e 15 4, e L S TR
M E S BR (L LA 0.5 °C /min [t 0.2 °C /min)[ 15_]7];
TEBF R PRI SRR R AT v, L 5 DR 2 B vl S
ECMO BRI AL 225 8 1 22 3% 50 FIVE 1 vl 24l
A ECMO AR iy SRR R 26 (1 JCHIER AR S04

4.5 FARERG S HALRTE T YA, Aokl ik —
B, O RLRAE RS Wi A E s W, S
TR - M RS 5 @ AAEM R « FEJCHIRAAT T
Bt 4 h FHREARIR RASKE > 180 J/g) ; B WM .« 52 |
A IR BIR 2 ECMO L TRET-4

4.6 XFHEAEPFLSCERAY R 23 E B BETHABL T “LIAE
ARG (1 ECMO B B B &, B “ECMO R4 IR EF
SEPEANTE T3t RV W, Sy T T80 e 18
P LM ST R R R it 1) 3 sh R R (RS MIE R A
SEERBE BRAE A ECMO L RHP PR 4k BRI
B WA T8 T T B2 A FORE S B AT AR ) AR
i 22 4 A R PR K T P B T A B o

PR A EH T UAELER 25 e

VEERBAER  ESCH RIS | SRS . SRR . 4y
Br 7 R | R B ST s AR AT BR /MR R e

BRI < X SCEE A AR A B VR I o 1) 459 5 Sh I« XS ie
BRI A AA AR o B | S BTk 5 XA - PR A S
T8 5 AT« X SCERYHIPE N AR E S B AT/ SR / bk
S AR SRR

Sk

[ 1] Conrad SA, Broman LM, Taccone FS, et al. The Extracorporeal
Life Support Organization Maastricht Treaty for Nomenclature in
Extracorporeal Life Support. A position paper of the Extracorporeal
Life Support Organization [J]. Am J Respir Crit Care Med, 2018,
198 (4): 447-451. DOL: 10.1164/rcem.201710-2130CP.

[ 2] MacLaren G, Fisher D, Brodie D. Preparing for the most critically

ill patients with COVID-19: the potential role of extracorporeal

membrane oxygenation [J]. JAMA, 2020, 323 (13): 1245-1246.

DOI: 10.1001/jama.2020.2342.

B SC, B PRSP IR 45 16 1 IR AR 7 e S B s

MeFEERA TN [J). i fa SR SR, 2024, 36 (9):

1005-1008. DOI: 10.3760/cma.j.cn121430-20231209-01072.

[4] Rao P, Khalpey Z, Smith R, et al. Venoarterial extracorporeal
membrane oxygenation for cardiogenic shock and cardiac arrest [J].
Circ Heart Fail, 2018, 11 (9): €004905. DOI: 10.1161/CIRCHEAR
TFAILURE.118.004905.

[5] ELSO member centers. Extracorporeal Life Support Organization
registry international report 2016 [J]. ASAIO J, 2017, 63 (1): 60-67.
DOI: 10.1097/MAT.0000000000000475.

[ 6] Labib A, August E, Agerstrand C, et al. Extracorporeal Life Support
Organization guideline for transport and retrieval of adult and
pediatric patients with ECMO support [J]. ASAIO J, 2022, 68 (4):
447-455. DOI: 10.1097/MAT.0000000000001653.

[7] Yang JT, Kim HS, Kim KI, et al. Outcomes of urgent interhospital

transportation for extracorporeal membrane oxygenation patients [J].

J Chest Surg, 2022, 55 (6): 452-461. DOI: 10.5090/jcs.22.052.

Starck CT, Hasenclever P, Falk V, et al. Interhospital transfer of

seriously sick ARDS patients using veno—venous extracorporeal

membrane oxygenation (ECMO): concept of an ECMO transport

team [J]. Int J Crit Illn Inj Sei, 2013, 3 (1): 46-50. DOI: 10.4103/

2229-5151.109420.

[9] Wiegersma JS, Droogh JM, Zijlstra JG, et al. Quality of interhospital
transport of the critically ill: impact of a mobile intensive care unit
with a specialized retrieval team [J]. Crit Care, 2011, 15 (1): R75.
DOLI: 10.1186/cc10064.

[ 10 ] Pellis T, Sanfilippo F, Roncarati A, et al. A 4—year implementation
strategy of aggressive post—resuscitation care and temperature
management after cardiac arrest [J]. Resuscitation, 2014, 85 (9):
1251-1256. DOI: 10.1016/j.resuscitation.2014.05.019.

[ 11 ] Tveita T, Sieck GC. Physiological impact of hypothermia: the good,
the bad, and the ugly [J]. Physiology (Bethesda), 2022, 37 (2): 69—
87. DOI: 10.1152/physiol.00025.2021.

[ 12 ] Paal P, Pasquier M, Darocha T, et al. Accidental hypothermia: 2021
update [J]. Int J Environ Res Public Health, 2022, 19 (1): 501. DOI:
10.3390/ijerph19010501. )

[13] EARG  WRSREWL, Bear gl , 45 . (RO G5 A0 4 B AR DG IR
P Ve RE (1), PRS2 BBE 2022, 34 (10): 1099-
1102. DOI: 10.3760/cma.j.cn121430-20220711-00649.

[ 14 ] TraumaRegister DGU. Epidemiology of accidental hypothermia
in polytrauma patients: an analysis of 15,230 patients of the
TraumaRegister DGU [J]. ] Trauma Acute Care Surg, 2016, 81 (5):
905-912. DOI: 10.1097/TA.0000000000001220.

[ 15] Pediatric Acute Respiratory Distress Syndrome Incidence
and Epidemiology (PARDIE) Investigators and the Pediatric
Acute Lung Injury and Sepsis Investigators (PALISI) Network.
Immunocompromised—-associated pediatric acute respiratory
distress syndrome: experience from the 2016/2017 pediatric
acute respiratory distress syndrome incidence and epidemiology
prospective cohort study [J]. Pediatr Crit Care Med, 2024, 25 (4):
288-300. DOI: 10.1097/PCC.0000000000003421.

[16 ] Belda Hofheinz S, Lopez Fernindez E, Garcia Torres E, et
al. Primary neonatal and pediatric ECMO transport: first
experience in Spain [J]. Perfusion, 2024, 39 (4): 797-806. DOI:
10.1177/02676591231161268.

[ 17 ] Martinez D, Diaz R, Rufs J, et al. Pediatric extracorporeal membrane
oxygenation (ECMO) transport in a developing nation: a single center
experience [J]. ASAIO J, 2022, 68 (6): €96—98. DOI: 10.1097/MAT.
0000000000001567.

[ 18 ] LiuLJ, HuDJ, Hao T, et al. Outcomes and risk factors of transported
patients with exiracorporeal membrane oxygenation: an ECMO
center experience [J]. ] Intensive Med, 2024, 5 (1): 35-42. DOI:
10.1016/j.jointm.2024.04.003.

[19] Sams VG, Anderson J, Hunninghake J, et al. Adult ECMO in the
en route care environment: overview and practical considerations
of managing ECMO patients during transport [J]. Curr Trauma Rep,
2022, 8 (4): 246-258. DOI: 10.1007/s40719-022-00245-1.

(ki HIY] = 2025-01-15)
(R34 - kA= TE)

[3

[

[8



