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Table 1. ECMO/PCPS mfEIRAX &4 1)

RSMEIRA X VV-ECMO VA-ECMO (PCPS)

I FR respiratory ECMO Cardiac ECMO ECPR
HEABMH W 0% 4% BY TEER4H BN 1Nt R £
mizFHE(KA) 60~80mL/kg/min  60mL/kg/min (FXK) 50~60mL/kg/min LAt
KR BoLOBHE ECMO jiZE+BCLMDIAEE  ROSC FTECMO iiE
PaO2 (4 {Afl])  45~80mmHg 80~ 150mmHg 80~ 150mmHg

B1Z Sp02(%) 80~95 95 LI E 95 LIk

BARE p5:§ip A A ARIEANIELY ROSC ETHAREZRL *
EREBDRE  HEMRLL BB ST LB SEEFEMA S4B

* (ROSC:Return Of Spontaneous Circulation) = B 2130 BB
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Figure 1| DR G Em LRy FICEEHZ D &,
PR oD [BIHE (K 2 1000 ~ 5000 [A]Hiz F T ¢ e
XL TR TOFERNGHA L77- MK
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TOIMUNCRE) L -k A e X ko 9 Figure 1. sBODARUTORE 4)
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REBESMT o2 N T 72 b NS B ER |2
a7 b T2 7 0 PBIOES
(BT 27 7 — b 2019 4F (BEEHHRAE) (2R

AL VYRV T GEIMARY7) I2o0n»T

Z DAl
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(Figure 2),

Z# &, PCPS - ECMO (2 X % ffi B B e 1 5%
DOHEFE D 2011 725 2018 £ £ TOMITER Z
LlIZHmLTwWa Z EnRiEshiz, ZoT v
r— NMEFHRE D O ERR T8 L3 9 im0 R
YT OMHAMNEIML TWA Z L3 E 25 (Table
3),
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Table 3. #BN{EER (PCPS - ECMO) fEfI#DHEFRE 8)

Tor—k XRE £ R RE 5 2 (45) xR HEEEE

2011 3528 )

2013 N=382 i z%
2012 3650

2013 4375 )

2015 N=459 }fi %
2014 4666

2015 4921 )

2017 N=466 %
2016 5524

2017 5525 i

2019 N=431 jE %
2018 5811
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M. Ak

RITER AR OmELAR T, BECMO HHiE,
NI, RAEBRRAD38 A L FR T F 2—
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EOR T DA - HAR— MBI 3/8 A >
Fla] g A HEioe L BASHIRIRE & L7, [BIBE i i DK
Sem I = HIERMM & ax s ¥ EREL, JE
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FhE 1 CEH LR AE 2 AAHE LENE XML
fIFERE Le, BifERE 75240774
v (FETA V), mLARCT, NTH, s
Ay Z7Z2RE LT, ZOMBKILT - Bt 21T
VY ECMO FEgAERRI K & UTe, MASL TORRIC
ARy 7O S I3m LRy 7T LRSS E L
oo 77430774 X0AKRFEHEEZITY, |
BN E B ARy TNO T — & 21T1- 72,
EDRIEEATIY, BORS T AR, BLRST
Mo, NLAiH A, B#EAER Sy 7 A0 0 47

Fre L, HonCORELTHDH = HIEwIm
JETF o — 7 &8 LIE R ESRIC T Z 4T -
oo WIEHEHB X, mOR > 7 oEERE%Z 500rpm
M5 500rpm 3O HE A & ECMO 2 & D iz KA
R ECIsE, ZhEnoREERIzE T 5
N & sz OWTRIEZTT > 7 (Figure 5),
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3. EBFIR3

F2HE FNE 2 THERL L 72 ECMO FfE A4 iR [A] 5 %
FEH LT, BENSELR S FIEREICET —
ZIEVIANTEREOR BB 21T o 72, FIRIIME
EOEEHICHE W TIREREZITY, LR
TAAMO = HiERR— L0 EHSREH -
T50cc DT — %L iAI, LAY 7O de-
prime BIZZOWTHET 2 0MBIE 21T o7,

V. #8

1. LR THEEICE T EEHRFEICONT

AR T HUR D S ReEIZ ST, Figure 6
T, A7 OREREAHENIE TR L,
N7 ANAE (BE), Ro7tinE BBE) &
HIC EH L, wKR 7 EEEE 5000rpm (230
TR Z ANHOET-183mmHg, K> 7HOET
484mmHg & 72 V) fi KM £ 1L 670mmHg & 72 -
7= (Figure 6),

WA BRI I 1T D& & JE ) O REfRIZ
WORT, EOAR S 7 OREERE A 500rpm 7> 5
MEE TV RO E & JE ) OHERIZT DN T
HELEHERTH D, FHEHITH W THEO
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Table 5. B EIERHIZFH (TS ECMO EFRDEHEIL LEFRE
mEEE KRoFAO Ro7HO AIMHO SEE§EvT  #RE
(rpm) (mmHg) (mmHg) (mmHg) (mmHg) (L/min)
0 35 32 1 6 0
500 32 35 8 6 0.85
1000 28 45 9 7 2.1
1500 18 60 14 9 3.5
2000 2 80 20 1 4.85
2500 -15 107 28 14 6.25
3000 -36 137 36 17 7.65
3500 —64 171 47 22 9.1
4000 -97 219 61 27 9.9
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LR IS E S EREEREDOIR N H Y,
AR L > THRBICZ R A =03 Nb 5 &, R
PO OEDNP R EA L, WKW (U
B (Qm’s)) M Z D, & OREZHE S FME
5, WEIAR R & AR T D L IRAD Y ST,
T (N-m) Z[Eilz V7, o (rads) Z[EEMAH
WELT5E, To=PQAKY Lo, ZORAT

To ([F#RE) Z—EICLizE X, EWEHLN
AT D EHENPED L, EEWHENHD
EIEDNPET T 2527 T, S5 L
CRHEEECToh > THIRED 0 DRFR i b JE M
L RY, WENEMT B> TEBMET
THH TR OREZ RT ORELR T OFF
Wchs?,

WO THARORIER R, AT ol
R % e KEIER %L (5000rpm) & TN & B 7=
B DJE )78 670mmHg Tdh - 7=, & D KE S
670mmHg OHEIL, fEH L7 A TR LA 7
HCF-MP23 O R SCEICTEEH I N TV D 21 &
MR BEORRE RT T — & LIZIEFREE DK
ECH o7, MESMEEEBERE: K (30C
£1°C), ZEJE : HAED ARJES ORI S
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KETEEEL 5000rpm D fz K )L, R4 SCEITUT
WEER GO EEZBND,

WA O R KBRS O E ) ER2S
670mmHg T 5 Z & 226, ECMO [FIE° A Tl
Jifi (B 8% % A3 B 72 BRI K o CTRIBE IR -
T FERECRIEME LA TYH, BEOR
JEIZ X B EEAESCHEE N E T2 WEE TH 5,

WA BHREIZ I T D& & =) O BfRIZD
WTRAR B, 3@ LA 7 ORI A BT
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FIEPHERE RN OREEEIT o T, £, P
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0, D EOKIERCMNRIE TN T4 R~
MENDEHRMERSH D = L, 22RITERICE -
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BAT D=0, BIENIZZESE ROT 8541
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[abstract]
[Purpose] The Centrifugal pumps are indispensable devices for general open heart surgery and treatment with
mechanically assisted circulation. In recent years, the use of centrifugal pumps by clinical engineers has been
increasing, and a survey of the current state of education at universities found that it is not sufficient due to time
constraints. Therefore, we reviewed the current education of centrifugal pumps by linking classroom lectures
and practical training. Practical training to understand the flow pressure characteristics of centrifugal pumps was

devised, and learning effects, points for improvement, and future issues were discussed.

[Methods] We prepared centrifugal pumps, ECMO devices, manufactured by Senko Medical Instrument Mfg.
Co.Ltd. Practical procedures were shown to students to verify flow pressure characteristics of centrifugal pumps,
pressure measurement of ECMO circuits, and de-prime phenomenon.

[Results] The pressure characteristics of the centrifugal pump showed a maximum discharge pressure of 670
mmHg at a maximum speed of 5000 rpm. The relationship between flow rate and pressure showed a rightward
curve with the pressure decreasing with each increase in flow rate; in the ECMO circuit, the pressure drop in
the centrifugal pump and artificial lung was greater as the flow rate increased. The de-prime phenomenon was

observed when air was inserted into the centrifugal pump.

[Discussion] Since centrifugal pumps are sometimes used long-term as devices for extracorporeal blood
circulation in MCS therapy, it is necessary to understand their principles and characteristics. From the practical
training, the pressure characteristics of centrifugal pumps and the flow-pressure characteristics of ECMO circuits
were identified. The results were as described in the textbook used in the classroom lecture, which led to an
understanding of the principle of centrifugal pumps and flow-pressure characteristics and improved understanding.

[Key words] centrifugal pump, flow pressure characteristics, link between classroom lecture and practical training
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