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[BE] BH  WIEMRIRIMEER (minimally invasive extracorporeal circulation, MiECC) £ AR 5 5 HAK SME R (conventional
extracorporeal circulation, CECC)FARTE Sl 5 ONEFARPIGIRN HRCR 22 5. ik %I 94 4 70 %5 KL BIE g
[ 2 Fp U 2 7 00 MR SR B R /8 e MR 3l ik 52 3% S AH R (coronary artery bypass grafting, CABG) il & % F 2, B H B AL 2 MIiECC 21
FICECC A, JF R THEVERSE . AR PIZH R B W BEAS IS 0 | BRI A A B2 G R A5 R , X6 L 43T MIECC B AR F CECC H AR [ R 1
FRCR . BR PIHBE ARG TCIET:, W2H [ A SMIG PRI ) | T 32 Sl ik BEL s 1) ALARE I i) | B AE 557 % (intensive
care unit, ICU) ¥ B B 0] ARG AR SCIF B IE L OALR F gl 2 28 2 B 3477 (acute kidney injury, AKT) ] & A2 #6834 70 i} 2%
Gt 2 5 (B P >0.05), MIECC 41 A 1l £1. 85 I (hemoglobin , Hb ) ¥ B i 3 51 735 (P < 0.01) , A H Hb ¥ BE R [ 1 43 ot i 3%
AR (P <0.05) ; RJ5 24 h MiECC 41 Hb ¥ F£ . 3% & T CECC 41 (P < 0.05) . MIiECC 41 A J5 Jifi %6 9% t & % % F CECC 41
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A prospective study of the clinical application of minimally invasive extracorporeal
circulation technique in cardiac surgery for elderly patients
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[ Abstract ] Objective To explore the differences in clinical application effects between minimally invasive extracorporeal
circulation (MiECC) technology and conventional extracorporeal circulation (CECC) technology in cardiac surgery for elderly patients.
Methods A total of 94 elderly patients aged 70 years and above who underwent cardiac valve and/or coronary artery bypass grafting
surgery (CABG) at the Shanghai Geriatric Medical Center were selected and randomly divided into the MiECC group and the CECC
group for a prospective study. Basic information, perioperative indicators, and clinical outcomes of the two groups were collected, and the
differences in clinical application effects between MiECC technology and CECC technology were compared and analyzed. Results
There were no postoperative deaths in either group. No significant statistical differences were observed between the two groups in terms
of extracorporeal circulation time, ascending aortic occlusion time, mechanical ventilation time, intensive care unit (ICU) stay duration,
and the incidence of postoperative related complications (arrhythmia, drainage volume, stroke, acute kidney injury (AKI) ) (all P > 0.05).
The intraoperative hemoglobin (Hb) concentration was significantly higher in the MiECC group (P < 0.01), and the percentage decrease in
intraoperative Hb concentration was also significantly lower (P < 0.05). The Hb concentration at 24 hours postoperatively was
significantly higher in the MiECC group than in the CECC group (P < 0.05). Postoperative pulmonary exudation was also significantly
lower in the MiECC group than in the CECC group (P < 0.05). Conclusion MiECC technology demonstrates superior clinical effects
compared to CECC technology in cardiac surgery for elderly patients, showing certain advantages in maintaining intraoperative Hb
concentration and reducing postoperative pulmonary exudation, with good safety and practicality.
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TEMLH 50T, RARAKRSMIE 2R (minimally invasive
extracorporeal circulation, MiECC) FF iR 52 3] 12 W 5%
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O WEFA ) & i R L o4 5] . g AdRifE . D FAE

#2>70 % s AT AR SMIAFR 5= KT SO JI AR FE /28 5 R
Bl ik 5% % #% #H K (coronary artery bypass grafting,
CABG); @H LA EMFA . HERRbRE: OIS
Z TR QAL 14 d R A 220 IUSSE (acute
myocardial infarction, AMI) ; @) 1E £ 4% 32 AL 34 =2
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740 5 (5 B, AR A BB 23 BC AR R 2 = AR 45
2, CECC 41 48 {7 , MiECC 4 46 5] . CECC 41R
CECCHIAR, RN i U4 G A LA B i 7 505
MiECC 4R ] MiECC £ A, BJV R FH A 1l sl Dk e D
el S A WO TS | DT B e o 5 | DA ol
(vacuum—assist venous drainage, VAVD) 25 . AW
R FCH B EEE ORI R R H A
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. CECC: #HUKSMEIR; MIECC: MEARIKIMER; A H A
SMBRALLGEHR T B ARMIMBIR AL R TR (1) B
BRI (2): BBk P1. P2 RIER.

CECC 41 R FH & J5 oL fiff Jo2 13 5 1 000 ml, B H
Pk B 12 5 1 000 ml, AL 4 26 1 (20%, 50 ml) 100
ml VE R A o ARSMEIRTF UG , 4TI #0 bKAf 8 TS
FI MUK 28 3 fith il S A R GORe S B A L e
3 32 2 DA R T B R A AN s A S LIRS, TR
HIVAVD 4 Bh5 1

MiECC ZH 2k I &2 J5 v fif J5a 13 55 ¥ 500 ml, B 1
Pk B i 1 9 500 ml, A I 1 8 (20%, 50 ml)
100 ml VEA TSR . AR IR SMIEIR IS , 4T IF 0 Bk A
B RGP E VAVD i Bh 510 , ik 4l i 1
WS A A 0L E RN AR A, B L B kA A T E
NP o O WA= 3R E 1 58 U, R PR MG 27 34 5
SPRRORAS RT3 o A A R A LR e A, AT
HHXARIMEIR . HREAE S ERA T ESR
1.3 M5

(1) BHEFEAGFE

AEUE PER L B R R 5T HE X (body mass
index, BMI) |, K 77 Ifil. ZI. 25 F (hemoglobin, Hb) ¢ &£
(/L) B F AT () AR BeoR 5 B AT B IARSME
AR [E] (min ) F 3 20 Bk BT A ] (min) HLAGE <
[A] (d) . 5 5E W5 37 = (intensive care unit, ICU) ¥ B3 i}
[ (d) ASEAEBEEFR](d) A H B A S5 21 40 i i v
(U)o (3) FEAFRL s HI TR Hb W B & Hb Wk i
TR L (Hb ¥R % o= (R | Hb ¥ B2 - H A% Hb ¥
JE ) IR Hb ¥ BEX100% ) o (4) IREEWF TR LSR5 BE

T2 ARG 7T d IR RAESR bR DA R H S ik
A 2 4% (acute kidney injury, AKID) ] & AR5
JfiEE kA A, Horh AR AR bR A - g
7R GO A BE IR R 8 B T AR o L > B0 il
¥ 25% 8 % B i 5 ML W 2 43 Al (computed
tomography, CT){H > -300 HU , s AN A i #A A2 5l
(W R R FE =3 em) o
14 HiIFEFE

0 SR AR B BT AR IR AR AR SR R O, R
FH SPSS 17.0 i AT et 24 b B . T TE R A
B IERS AT R FH B AR 2 (v ) FR 5 THECR
BRI (%) 27 o A IA) FERER T xR 36 o A 30 B
SRR . P<0.05 hEFAA G,
2 H#R
21 BEEREE

AL AR RS R B AE BMILRHT Hb
WES T AR Z R E B AR (mitral valve
replacement, MVR) , “ZRAEIE AR (mitral valve plasty,
MVP) , = RAEIE A (tricuspid valve plasty, TVP) | 3
B KA E AR (aortic valve replacement, AVR) i
KREGI LRI P>0.05), %K1,

R1 4BEZERSEIH(%),xts]

] CECCH4 MiECC 2H

A (ne48) (n= 46)
iy (%) 73.25+2.20 73.13£2.73  0.849
BiE (6 (%) ] 23 (47.92) 23 (50.00) 0.839
G (em) 164.25+6.88  161.76x7.63 0.126
KTE (kg) 64.39+9.68  61.04+10.12  0.190
BMI 23.81+2.99 23.25+3.12  0.374
ARHHbHE (/L) 129.92+14.70  130.50+13.42 0.841

FAI = 0.117

MVR [#] (%) ] 10 (20.83) 10 (21.73)
MVP [#1] (%) ] 6 (12.50) 10 (21.73)
TVP [f] (%) ] 0 (0) 2 (4.34)
MVR+TVP [f] (%) ] 7 (14.58) 5 (10.87)
MVP+TVP [f] (%) | 5 (10.41) 8 (17.39)
MVP+CABG [ (%) ] 0 (0) 1 (2.17)
MVR+TVP+CABG [ (%) ] 1 (2.08) 1 (217)
AVR [f] (%) ] 9 (18.75) 5 (10.87)
AVR+TVP [#] (%) ] 0 (0) 1 (2.17)
AVR+MVR+TVP [ (%) ] 0 (0) 1 (2.17)
AVR+MVP+TVP [l (%) ] 0 (0) 1 (2.17)
AVR+CABG [l (%) ] 1 (2.08) 1 (2.17)
CABG [ (%) | 9 (18.75) 0 (0)

. CECC: WHMASMERR; MIECC: RARIAIMERS; BMI: {KJFiE
#; Hb: MZLET; MVR: “RMEHRA; MVP: “ORBIER;
TVP: =JRMUEAR; AVR: EFHMOREHRA; CABG: iR 31k
FHBAEAR
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PO ZH B FEARSMIG IR ] (d) T 3 50 K BH W s
6] (d) HLAGE ] (d) (ICU B A TE] (d) AR AE
Be st 1] (d) 55 AR FR AR 5 20 40 i v 1 (U) 25 5 TRl Y
TR EFENGITEZER P >0.05), F0FE2 .

F2 ABIBEEARFRAREERFERITLE (x£s)
CECCHL MiECC 41
(n=48) (n=46)

111.4235.99 103.72+40.14 0.330

65.23+23.59  56.52+28.74 0.113

i H

WAMEFRIFE] (min)
F+E S PKBABETE (min)

HUAGE ] (d) 1.56+1.79 1.41£1.05 0.620
ICU B RE (d) 2.94+2.86 2.83+2.23 0.980
AJEHBERE (d) 9.75+4.44  10.72+3.12 0.223
A R ARG LT R (U) 0.67+1.74 0.59+1.65 0.820

"W CECC: #HUAIMEIR; MIECC: ERIKIMER; ICU. FHEWN
P,

23 FEHREKS

AWFRFSE T ARG A RG24 h ARJ548 h
1 Hb ¥ B, IR ge it i R v R 24 h R J5 48 h #H
AT ORTT Hb W BT B 4 el . R MiECC 41
BEHDKE S CECCAIF LR EMGIT¥ER
(P>0.05); R MiIECC 20 Hb ¥ J¥ .35 5 T CECC 41
(P <0.001),MiECC 4 Hb ¥ J& F B 1 43 Eb L i 41K
T CECCZ (P <0.001) ; RJ5 24 h N MiECC 2 Hb #
JE I 5 T CECC (P < 0.05) , 1fif MiECC 2 Hb ¥ &
THEEA BT CECCH (B LR ESit¥%E R
(P>0.05); RJ5 48 h P MiECC 20 Hb % 5 CECC 41
T #2225 (P>0.05) , MiECC 40 Hb e iE T
B E 2t CECCH B TE B E G it 24225 (P> 0.05),
FEWE3

£3 AREIARB ARF24 hBEARE 48 h i Ho iRE R Hb iR B B S (x+s)

AHif A ARJ524h RJG48 h
T H Hb ¥ Hb #e i Hb ¥R R [ Hb ¥ Hb i R R E Hb #eiF Hb ¥R %
(g/1) (g/1) Bkt (%) (g/L) S (%) (g/L) Bt (%)
CECC4 129.92+14.70 79.88+13.69 38.24+9.97 88.44+14.57 31.07+13.84 93.6+16.15 26.78+16.77
MiECC 241 130.50+13.42 93.20+19.53 27.77+17.15 94.96+14.14 26.61+12.34 91.11+14.82 29.29+14.39
P 0.841 <0.001 <0.001 0.029 0.103 0.437 0.439

. Hb: IMZIEA; CECC: FHUAIMER; MIECC: BARMIMEIR,

24 REMHRESR

AR ERETRERET NI EIEHLIR,
MiECC AR 5 DR H g1t 2 v AKT A5 9F
KORE K AR5 CECC H 3 L 4% i 5 H
(¥1P>0.05) HMIECCHI ARG S H EAEREE
i F CECCHL(P=0.024), Pidl & TCIET IR,
HELE4,

F4 BERETIRFZERABETELR

CECCY MiECCZ
A (n=48ﬂ) (n=46)E P
ARfgofdksE [H (%) ] 5 (1042) 3 (6.52) 0.715
AJEGIRE (ml, x+s) 546.56+262.31 606.20+292.31 0.310
ARJg e [ (%) ] 2 (4.16) 0 (0) 0.495
ARJG AKL [ (%) ] 11 (22.92) 10 (21.74)  1.000
ARJgHERBH (6 (%) 1 22 (45.8) 10 (21.7)  0.024
ST [ (%) ] 0 (0) 0 (0) 1.000

TE: CECC: THUAIMEIR; MIECC: #ARIAIMEIF; AKL: 2HEYE
Bifhio

3 g

FESEA T O MEAMEEF AR, il B 0 5 &R
F FLIE A A 22 1 ) . AR 22 i BB R ATk 2 1
PRAL I K B g B W G O, RS IR RRE S

IEE B . CECC £ ARAETE 8 35 1Y R PR < A
LI SRR, 5 3 B0™ A 08 B 5 [RIE i i
B A RS N E MR AR, —EH AR
S5l i R R B A UK B AR B
I ZEMOETE R AED Y AR, RS YA
PG L Ty R E R AE PR Bk, 388 hn il 8 5 kA
RS EE LB B, MIECC HAAE I —Fh
BEAL 6 1 R v O 2, AT A AR IR R R T XL
5 R 1 P SO RS BB il S A R
TR R A, DA T A7 2500/ ot A0 M IR B ARG 00 JE T AR
R B R AU S ST AR Ak S
@ RN OEFARD RSB EE T
I R AR o RIS, AR08 5 a0F — 25 5% [ A 1) 487l
Ptk T T Bk, MIECC 4 1 58 A Ky CECC 41—
2 P2 R A S MIG IR T v U R I A R R A
FH 4 H5 % 58 AR b Hb R RS E , B AR o g8
A I RO

AWFFERT LT MIECC £ AR 5 CECC 4 AR 2 Fp i
7 TR AR O R TR A I DR LR AR
MiECC R 5 CECC H A M ARSMIEER IS [A] T3 shi ik
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BEL VBT SF 11 A1 b8 38 Bt ) L TC'U 7 88 st i) 1T A AR
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AN A 0 0 R T AR KU o AR 5 3 2o X
W KB T AR R A5 20 B, SR W] MIECC HOR TRl 4%
e % £ I YRR R B I SRR 92 O AT
— B M

£ Sten Ellam 25 A 191G RBFSE 5, MiECC $5 AR 1]
2 AR AR P R S Hb B TR B 43 L, B AR
BEM A AT, MIECC 413 AR H Hb ¥k
JF B T CECC 4 Hb ¥ R 0 e B E 8T
CECCH, ARJ5 24 h Hb ¥R FE [RIFE B 3 v T Jl, R
J&5 48 h I X FP LI 2K . Ak, MIECC H AR J5
filiis R B AT CECC 4. LU 25, MiECC
AR T HEA v KA 5 55 1 P el DR O v s R AR
H i A6 DR 2R ) v 1 SR Hb VAR B Y R AEG [T R ik
/U e iy B R R IR i S0 A B s %) i £
ZUus

Anastasiadis Kyriakos ZE NAE N A IV B MIECC 4%
AREF B4 B RAEAE SRS . i 2 FAR
LA PEEIR RS S EE AR A H s
S UETRE R A A L T IC A BT it i 4% LAy R HE
o ABAESEAT B A AR SMIE PRI, 22 505 H i 48 75
PR HHEA R ) B R B, 2k A d ko ik
A, T 7 BV R R T ARSI B, DA DR 28
4o BBAN AR Hp s I 2 2 i T TR S R A R Uk
J& , 7 Al A B ARSMIE IR 2R 5t 5 18 T [R]85 i L 25 i
I A% AR A 1048, A 8 S IR AR SN 2R 0 2 o A 25
RS

A 5T H R MIECC $7 A 78 B A1 ) IV A
MIiECC $52 AR [ 360l b 34T T 8080 At , 3 AT 4%
TR kR A B AL IEAE GO 1 B AR O 1 O
W TR IR, LM BT HER . itk Jr a4 8%
I X K 51 U B R R AR AL, F— 2 4 Tt
MIiECC (% 4tk o [ 3% el gt AN AL R Ak T HEOR
A ) AR SIMIE R R v ) 28 s o 5 o A4
S8 00 39 5 fit i 48 S A, ASLASE P S 5 i L o R i
SR T B — 2 e T A B, BRI T I T
FoA, AF A I AR R SR PR LA A A 1
BKR

SR, A FEATIAFAE— 22 SR BR A « 32 PR B gy

BT %6 W R DT , 1% A B 56 448 /R MIECC X = i 5
38 YT P S 5 X6 45 R UG R B i = S
SR IS AR IR AT 43 BT, AR LA B8 © 784y
SCRFHAE I BB RN IR R I R AL R
ok FRATTRE L 2 TP R 25 A K BE T, i — 4
B IE LA R o i 2R AR5 I R E AR TR E ARG
JRE 52 D IV 1 o ZEARBIEGE v, MIECC $4 AR 11 R
I FH sk A BRE O RS AR 12 (51 CABG.,
WFIEREA DT T, B3 B/, HMIECC AL RGN A
HATT CABG B, X FE— & B Lsgm 75
SR AmE S EEN . BT, RSV i —
A IE A HLRE, [R] IR T8 3% 5 AR i I R AR =X
NS WS , RGBT HAE A0 ME R i 3 F AR i
i AR 1oy PR AL , Ay LI PR S92 e 42 A1 5 LR 2 A ]
SEMER R

25 B RTIR , MiECC 5 AR TE & 80 I T AR R 35
PRI PRI AT 25 — 8 R34 . AR5 220 BEHL G IR
B, X T MIECC H R 5 CECC BOARTE & s 0 JIE
FARBE R . MIECC £ ARAE e A A
A5 BN Hb Wk FERRE |, FRARAR S5 IliRE & A= %
i RIL —E e, RJG H & AE COARH I
A AKD) K AE TR AETF ARG R ES )5 5 CECC
TC2E 5, 30 2 Ok A BT, AR T E AR , 4
TR A YERSE
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