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HE] BH BZARIMNERA S (ECMO) G712 850 48 T S 30N 3T P R s 1 2 kb #ER
BYMOCEZE, ik Wi BB 22 G — WS B 5 BE R 4R 2021 45 9 A 25 HIGA B 1491 0E S A
fitide . AR REPEMT 4 | APk IR 0 ZEA1E (ARDS) 19 14 % B L ECMO i it . 48R BILEA R
BUBIGE N A A M LA, Il SR 0 J 7™ 2, 26014 )5 S Ik - %8k ECMO (VV-ECMO), % & 15 8l 1
VV-ECMO 217 120 h J&7, & & MLy & 1 B, %8 3 822 v/min, i AY 0.2 L/min, 48 & 55 6U5 i 081k, it
AT ECMO #5533 3 530 v/min, 3 f AT 15 3.4 Limin, HFFEERE o LD HEE J5 6 S 25 0 J8 2 Ty, Bl e i) i 4o
ECMO, B R, &ie  HAT AL ECMO HubIf ARG R 7 2647 5 H0W , i PR 25,00 5 L T Y
B = AT Rk R Al BB AR KR T s ot L b S f5le =2 A L7 I R 28 0. AR SC RS 1% 1) ECMO 5,005
PRI HER AL PR RE LIRS % .
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[Abstract] Objective To summarize the treatment process of rapid decrease in blood flow due to centrifugal
pump dysfunction during extracorporeal membrane oxygenation (ECMO) and its related thinking. Methods On
September 25, 2021, the ECMO treatment of a 14-year-old boy with severe mycoplasma pneumonia, severe viral
pneumonia and acute respiratory distress syndrome (ARDS) admitted to the department of critical care medicine of the
First Affiliated Hospital of Wannan Medical College was analyzed. = Results = Oxygenation of the child was difficult to
maintain under invasive mechanical ventilation, and lung consolidation progressed seriously. After evaluation, venous-
venous ECMO (VV-ECMO) was implemented, then oxygenation was improved. In the 120th hour after VV-ECMO
establishment, the blood flow sudden decreased, the speed was 3 822 r/min, while the flow was only 0.2 L/min, more over
there was no change in the flow when the speed was increased. Before that, the ECMO speed was 3 530 r/min, and the
flow was up to 3.4 L/min and stable. After rapid screening, it was determined that the centrifugal pump was dysfunction.
ECMO was successfully replaced and the flow was satisfactory. ~Conclusions At present, most ECMO. centers do
not routinely monitor the pressure before and after the pump. There is a lack of visual and quantitative techniques or
indicators to judge the pump's function, and there is also a lack of corresponding clinical experience in treatment. This
paper summarizes the investigation and treatment process of ECMO pump dysfunction of this case to provide reference.

[Key words] Extracorporeal membrane oxygenation; Centrifugal pump dysfunction; Low blood flow;
Mechanical complications
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BRI o ) T HRE 2 30 25 A AT (acute respiratory
distress syndrome, ARDS) B, ECMO 1] 45T 3K Ta] i o
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SR, 72 ECMO IR Y7 1 B2 vy, 714 23 & A X LA 4 1) ML
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HEDRRERMINAE, B R, 222 ECMO ML
PR B, (HOR 5 UL A SCESS 1B DA R DB ECMO
L d PRET R Ak B AR SR OGRS AR AR
1 fRBINA

BILTHE, 14 % IR | B | A 1 R s Tie e
2 27 B 55— B e 2 e (-RILLLN B B ) JLARE, WA I2 K A L X
AAFVER 2, TR IE Hli SR (PSR IEJE (positive
end-expiratory pressure, PEEP) 10 cmH,0 (1 emH,0=
0.098 kPa), A S J# (fraction of inspired 0xygen,Fi02)0.60 ],
25 Bz ML A A (pulse oxygen saturation, SpO,) 4EFRF7E 0.87
FiAi, BRI (Pa0,/Fi0,) 92 mmHg (1 mmHg~0.133 kPa).
BEJSTE SR T AT REGEAR , WIS Iy SEE S5 A
R HAEFREVENT 5 GR35 1 8 SAJi 2 A 2L ARDS,
I I 7 40 40 T, ML TR - K I 420 TR (arterial
partial pressure of oxygen, Pa0,)42.1 mmHe, 2/ ik Ifil S 1f 1B
(arterial oxygen saturation, Sa0,)0.71, ¥ W J % (respiratory
rate, RR) 45 ¥ /min. % AFREW 3955+ (intensive care unit,
1CU) AT HLGE < { PEEP 12.emH,0, FiO, 0.80, 1<
H (tidal volume, VT)210 mL ), Fili 5278 ik J /2 5, B4l b L g
SN EAMELIYESF , MBS 53 HT75 : PaO, 47.8 mmHg, SaO;
0.77, PaO,/FiO, 60 mmHg, FFEF Ik - Tk ECMO (veno-veno
ECMO, VV-ECMO) BHEAIE , & FI 7] 32 /547 VV-ECMO . 5
SRR AL Bk (1L ) - 2500 8 bk Tl ), Je e 280 5 e i
RIS 21 Fr (B 42 em), SN FEDK 17 Fr(GRE 13 cm),
HI Ui 5% 38 3 565 v/min, ML f 4.2 L/min, “UEE 4.0 Lmin,
Fi0, 0.60 ; L3 % & : PEEP 12 emH,0, FiO, 0.60, VT
250 mL, ECMO i217J5 43 H7s : PaO, 72.5 mmHg, Sa0,
0.96,Pa0,/Fi0, 121 mmHg, A5 2]HE , /£ ECMOi&1T 120 h
J& L SRR T e, 4 3 822 v/min, Jigde A 0.2 Limin, 4
PR R R T AL . TR 2 HT, ECMO #4383 530 r/min,
Vit Ak 3.4 Lmin, HFFZRE . K& ECMO 1, 5
M T8, IR R K AR 8h, 8 B IO A L B S e ECMOo 2
LRI P S RE AR S S BPEE R LB SR AT, B0
PEEP 14 ¢emH,0, FiO, 1.0, VT 250 mL. fi ERF4GHEA (I i
i Y R AR
2 HERTE
2.1 fEBRZAEUEA R R TES B IR
J¥ (continuous renal replacement treatment, CRRT) 7&K ,
ECMO (I 1fiL 37t 32 AT g 5 28 0 ™ d AN A G BT i
I AZ A B8, BRI G5 T T BE#fIK (inferior vena
cava, IVC) DT, ECMO R bk |47 6 i ) L-F- 56 477
TEIVC N, A E T 285 A 2 BRI & 1Y T RE
2.2 HEBRCIERZE SRS AR N IR B - O
PR D IEE Bl AT DA ER DL SRS M X 2k
JdkoR, A TC A B P Sl AR AL, DT
AL =30, A VR PR L T S et IR i , B A
N AR Y AT RE
2.3 HEBRERZNASHE - B A TR A IR S &  IA AR

ol i JR A ARG O AR A {EL T B R T WL AL e R
{6, AR UE, AT 75— 5 WS A Fe S ok sl , 473 s
ARAT I e, W5 HIRIAR K Sy ik s 4 T R

2.4 HEBRELOASRRED  BLOISRAE AR ] B W A
A R RS A T, IROT 28 Sk I T 2 2 S K SR AE
BAT AT IR, BCHERR B A Sk R AR Y T RE .

2.5 HEBRAE K N IARTE AL - (T T HURT B RSk  HPOR L
Bk N MBI B, 5 25 Sk 3 e I TG S ey S S i i gl 5 8k
PR €S A DK LA LA R WL AT — R S, TEATR B oL
RELVBT %, 22 58 0 % Sk 1) 3 IR 3229 100 mL LR AR 1
RIS , AR DL S PN AT B, BRI G PA) =388 1, 37 T B
BELIBT S (LI 1A) 5 A B LR S A VLA ) (IfiL 2088
JRO), CHEBR S 9 AR S AT E

ﬁ FURR bR IR

FLRR MR

[\ etk

1 ASMEATEA (ECMO) 3k wik (A) FB gk (B) R

2.6 HFBR AOT . i I FH AT BG4 E 2, HAUA D S BrE I
FETEIRAEE G iR 5 480 B I 10053 BT s A 1L 4070 e
(partial pressure of post-MO O,, POZW‘MO) >400 mmHg . )5
I 4 AkAR 53 s (partial pressure of post-MO CO,, PCO,,,,MO)
<40 mmHg\ AEwIEN T (drop pressure across the MO,
dPMO) <25 mmHg ; [fij dPMO 7E IfiL 37 2 AR %) AOT Ay )
WA A AR o PRLHGT T TR DB 4 3 115 87 8% L 1 250 mL 3L
TR AR G I 60 mL {FS 4R 28 G A il R AR
MUEE A A RS A A 45 LT AW (& 1B),
TR R , BH ) /N JHCHRER AOT BYTTRE . 20— R A
PR, B2 2 O A K SN ) RE A BT B IR L
i, VB R Y, WS % 200 3l ECMO & 48 T8 46 hij 2 Tl
ST 5 g B A, A B AR DL 2., FEIE R, SpO, 7K
FHERFTE 0.88 ~ 0.92, JEHFE bR AR K AEB KPS, ECMO &
GEUART e 3 460 r/min, L B R, 73K 4.6 Limin, %
BEGEE B4 N FO,.
3 3 i

Il R 1 A= ECMO I3 5 58 SR T B fie i DL 1 Dt AT A1
75, AL O R R S K M AT PR 2% R R L K
PRI M X 2k R BIVRT B AfG 5 A7 SCHRAE PR P I A 3
ECMO I g R R R WL, o3 7 o 20 £
FEUMINS W, FATTE B AR i S, RO A R
FL =0, WG AT MLV 1 (00 P T S e S A
IR AN T BT PR, TR BN Al A B 52 3l T Rl
BLORSL SRR BRI R MG RO R KRR R
TESE AL T DL S 1) S 20 45 3 ORI 22 2 Sk IR A A
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T8 AECMO A5 1 5

I 3 BE 3 (4 B4, A BLAE dPMO 1) B
TR Lehle 2511 AN ] 5 bt 1) 40
BT LU AR AR R B, R A — el
MAQUET ZR 411 & (3% ~ 8%) 7E 1 d

ﬂe%bf&ﬁ?é HEBR BT U A 2 RO i 2 Py APMO 52 H6 7 o FL S 2 e T4
& 8, A A7 2 Y MAQUET % dPMO H

2 RN HEBRTE e ! , i
| FRE N 4EH77E 6 ~ 34 mmHg. 2§ ECMO

325 Y B

TEHCE R 3, A et TS . I i K EAE 3 L/min 1, 25 APMO
Wity , 5 2% (2 T P i R i 70 mmHg, W T35 2 A A A Ak
| ECMO Z%: ", ECMO I ¥ ¢ #9725 fk,
:“7 LA r‘u'j'\‘ﬁ; f;7 i > 7] 3 N 5 e ~ % N S
s g S HEER 056 S L2 BT AR 72 A B, Ok T
¢ WE I 25k, dPMO 5 ECMO i i
(57 53— G IR AR EIR A2 , (TR AR A B ) 25 e B L (APMO/BFR) T fi B 422 F2 e
v OIS ® . SN, AEHERR A 7
FHUTHES Sk, HAUR LI IE R 5 IE 53 st xy, T ez 4 1175
W AR PHITRRES , 2 ST Ak = il 1) MR S MR T SORAII SR Ay s SISO AG i 7t

RECEFLRR AR IR DRk, RN TR L
K& AT (MZLE A R)

'

TFHUATHG A S, BALBCR MARTE B TS L/min, BRI
5 HiRPO,  MO>400 mmHg, PCO, MO<40mmHg,
dPMO <25 mmHg; H{HE A ZRIEE R, (EHFRRMEIR
ZEAEE CWEL SEREIMIEE A S, RELEA SIS
GREL” SEH, thiEd AR, PN

'

HEERCA RRIZE, I s Hd T RS B n Rk 25
RIMREA S, BN

1 : ECMO SHIRSMERNT A A, PO, MO NG L4 5, PCO,,, MO SR ML= 4 fk i 5
dPMO 4 Gt 77 F I 5 1 mmHg~0.133 kPa

2 HZE ECMO fRILy R KA Hm AR R

WBATHINT . ELOE RTS8 i T R a2 A
ULEY, LA JE TR AOT AN sk N AR AL

3.1 AOT: BPEAFRBUEE, A4 A5 M EEHTE B & ECMO
BRI LIRS, N HOE R A%k 6.2% '), Dornia
AU S R A AT 2 2 BN 2 I R, A A0
MRS IEA 2N T A DA E ., AR bk i A
fE1~5 mm, ~ATETHE G, 1M AOT 2 FHUEA
PRAE ) BE B AT B T B B o I PR L o T s i AR
FTLAKT AOT HEAT B2 AT RAL S i AL PP Ay, — i 2o WG
A SRS RE | MRBE ) | B S EME S S8 S AT
TREATHINT . A HFIT 0, i =B Ut AT 7 i ECMO
EAAIBERETG , TG AOT B T4

3.1 HAKA IR _LAE ECMO JAY7 i RE h AR A 4%
M EEHIE WA B 48 FH0EE A T S8 s ke, %
PES AR

3.2 MRACHRPERE VAL < 3T G AR TS 1 A, IR
AW >10 Limin), 1} PO,,,,MO <200 mmHg 5 F&AI%
>50%. PCO,,, MO >40 mmHg . %4 & A1 5 — Ak (CO,)
Tk (PCO,, MO — PCO,, ,MO)< 10 mmHg, M /RE A 4T
TRASHINREMAL 1 ST R -5 2 T I AR ) LA
313 EA MMM  FIWE AOT 1957 — M hRifE A A4

FHECMO RS

AN 3 Z 09 7 3 m] LUAG R dPMO.
{BAEAR L, ECMO I & T R
BRI, APMO F SCEE/IN, T A e 8 i i
o, 2 — T VI R it 8 /N s R
FEAE—E I W

3.1.4 BB E A ESE 7R ECMO
BT AR B D- B R OK gk
Tt (<100 #E 2= 250 ~ 350 mg/L),
2F % 2 1 J& (fibrinogen, FIB) P& 1%
(<2 000 mg/L), ifif JCHAth 5 B [H 2 fiE
5 g R IR, W 000 S5 2E A7 2 i As
I A

32 FELNIMARTE B« ZE Sk R EE A ECMO BB i e it ot
X3, PEAR T B A I A A AS B 2T 4, 7 LA 3k Pl e
3R A I AR A AR R AR . TSk PN AR T g nT
LA JUAS 7 W < W28 Shis i 75 & . H G . Wil
B ML 1 (free hemoglobin, FrHb) A MLAFS | w3k
321 HOKA RS & 5w ZES I SR e I i
PRBNER, PR A TSk N AT R vl fig . A T F kT IR 2
Sk HMWLEE 0 2% . Diehl 251 FH i i o 2845443k 47
TR S MR B R 14 S0, mT LA A R Al 2 3102 S
PRI P28 2T, 3K A 32 A N PR b mT DA S

322 FrHb /K ECMO RS IMAE | 7R K 58 i ad e 25 4]
LR AR Felb 800, T S 80k m e, 2
Lubnow 45" fRIE R, 13 (1125 3k 4 AR T AR 25 1 5 U
31 ECMO 2 48 R, FrHb K801 52 T 4 ~ 15 1%,
MIAEEH: ECMO R4: 2 )5, FrHb /K F FF% 4 ~ 18 %, ECMO
SRR TRIAE 24 1 AT IR Sk P IR TR J T £ 3 FrHb GG 2¢
b T AR HAERR A 7K (<100 mg/L), 3% BEHIAG I Frib 7K
S-S PR T 5 S P9 AR T B A 7 SLI

323 WRIESk A0SR R PR EESE Sk P AT A, T LABH B
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