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Comparison of perioperative efficacy and safety between on-pump and off-pump

coronary artery bypass grafting in elderly patients

JU Shengjie, PENG Xiaobo, CHEN Jinjin, XIAO Yingbin Department of Cardiovascular Surgery, Cardiovascular
Surgery Institute of PLA, Second Affiliated Hospital, Army Medical University ( Third Military Medical University ) ,
Chongqing, 400037, China

[ Abstract | Objective To compare the efficiency between on- and off-pump coronary artery bypass
grafting (CABG) in elderly patients by propensity score matching (PSM). Methods From June 2014 to
June 2019, a total of 301 patients (older than 70 years) undergoing CABG in our department were recruited in
this study. For 51 patients underwent off-pump CABG ( OPCABG) , they were 44 males and 7 females, at an
age of 70 to 83 (73.31£2.73) years. Another 51 patients including 46 males and 5 females, aged 70-78
(72. 82 1. 86) years, were selected from the remaining 250 patients treated with on-pump CABG
(ONCABG) by PSM. Postoperative recovery was analyzed and compared between the 2 groups. Results
There were no statistical differences in the mortality [ 1. 96% (1/51) vs 3.92% (2/51), P=0.558] and
cases needing intra-aortic balloon pump [ TABP, 17.64% (9/51) vs 25.49% (13/51), P=0.336] between
the OPCABG and the ONCABG groups. But the former group had shorter endotracheal intubation ( 10. 64+
5.07 vs 15.07+5.35 h, P=0.000), less drainage volume at the day after surgery (307. 15+£132. 16 vs
480.78+130.42 mL, P=0.000), and lower percentage of the patients needing continuous renal replacement
therapy [ CRRT, 3.92% (2/51) vs 15.69% (8/51), P=0.046] when compared with the ONCABG group.
Conclusion Both OPCABG and the ONCABG surgeries are effective treatment for the elderly patients with
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coronary heart disease. However, OPCABG is superior to ONCABG in accelerating postoperative recovery and

reducing postoperative complications.
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B AT SR B Bk ik 52 AR 2 W Ry 0o, 7E R T CABG
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I 5 B PR 2R AL AT s @A IO IR RS9 22 | 30 o 1 3=
ke )25 ; QAR P ELRSMER TFRTFAR 22T
AREE, MR AR HE AL /B 5 301 4], H v OPCABG
51 4], ONCABG 250 f4il , i 4 6 1 AR R S AR 175 450 LA
AR PR B AR BTEARE AE S L B E R

S8, UL ONCABG ZHH1 OPCABG 21 1/0 — 3kl b 3¢

BAm, AP A0 | B R T A 48 B A0 3 5 i 4 3k
J Euroscore I {E A WA 4845, REFEE 0. 2, R
Logistic [a115928 A7 16 1 DE R B 434 I b BE
11,315 PS{H LA K PS ALEE , ATE Sy HHII ()97 Bi DL
fit, 7E 250 51 ONCABG H13k H 51 45 OPCABG f It
TS P 081, X 79 2 5 2 R T A B 1 i PR B 8 h A T %08 B o
P E AR TS R LR 1,

1.2 FRF &%

PRI T AR D5 1350 R FH 4 B RRIEE, M8 1 P D) 11 A

B, SR IBCEL N B ik S OR B ik #& H1. OPCABG 47
P2 mg/kg JHFFE AL, AR ACT Zi477E 300 s DL 1, >R
AR O L 5| SEFE IR IR 20 A A5 T 1k R M
T FH O 0 [85 2 2 [ 5 £ FH e R Bl ke T VD iR
PRI G N E 3R, 7] 7-0 prolene £k 5¢ MU A
I 75 37 i 5 5 4R 2 Wk g W G, A ) RE B A B R 4
6-0 prolene 28 58 WL AS A1 1ML 45 3L i 5 7+ FE sh ik W & .
ONCABG 4 7 L) 3 mg/kg JHFZE Ak, Rh ACT 4578
480 s D) b, & E Bk K AT 4 @ ST ARG ER , B
T2 30~32 C g BHWTFF E Bk, 2 32 3 BRAR FRE 3%
IO AT, O R A5 96 i 20 58 S B A i A5 328 i 5 96
ARBIBKAIW) G w4 58 5 G B, O E koG
SEIL MG, W& 5 1R OPCABG,,

x1 MARORBEEBRIIKEBBERANELTBLR 15,41 (%) |

215 n B AR/ % TSR 5L UL [P0 VAR COPD B UIREA 4
IMIEAL
PLECHT 250 226(90.40) 72.68+4.57  25.67£3.01  155(62.00)  129(51.20) 134(53.06) 43(16.40) 47(18.80)
PLfitf5 51 46(90.19) 72.82+1.86  24.97£2.70  43(84.31) 32(62.74) 25(49.02) 6(11.76) 9(17.65)
AERIMEIRLGL 51 44(86.27) 73.31%2.73  25.11+2.84  39(76.47) 34(66.67) 21(41.12) 4(7.84) 12(23.53)
P, 0.377 0.301 0. 427 0. 049 0. 043 0. 068 0.118 0. 438
P, 0.539 0.292 0.793 0.318 0. 679 0. 462 0. 505 0.318
5 n oA S PCI =R 7 E TR MR %  FeEEFIRAE/mm NYHA DIRES L
AMEIRL
DLJCET 250 28(11.20)  67(28.80) 210(84.00) 129(51.60) 62.57+5.51 46.94+4.23 2.12+0.79
Ny 51 5(9.80)  7(13.73) 44(86.27) 7(52.94) 61.01+4. 86 47.78+5.22 2.19+0. 69
RIMERRE 51 8(15.68) 8(15.68) 46(90.19) 32(62.74) 59. 67+8. 87 49.02+5. 54 2.33+0. 65
P, 0. 368 0. 094 0.258 0. 146 0.003 0.011 0.103
P, 0.373 0.78 0.539 0.316 0.342 0.249 0. 306
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WIMEIRH 51 274.51x41.64 3.13+0. 63 17(33.33) 4(7.84) 2.58+1.75 38.45+13.45
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WSkl T 47 A&, FAMER S &, AW & i
ZARBRGRFZEWE R, HiL, IATIA N bk JLI
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FARX P L B EA T IREAR B R A DL AN 2 AL 81
O, XA T T LU Rt — 25T

25 I ,ONCABG 1 OPCABG Y& A7 5t Lo A
RARIT I5E T ARISER 73 2 i 8 A A Bk, X
Tl B SO R & A B 2 B A BN Y R G
BHEIME ,OPCABG A ILH#

Sk

[1] BHATT D L. CABG the clear choice for patients with diabetes

Lancet, 2018, 391 (10124) .
913-914. DOI.10. 1016/S0140-6736( 18) 30424-0.

[2] KAYATTA M O, HALKOS M E. Reviewing hybrid coronary

and multivessel disease [ J].

revascularization; challenges, controversies and opportunities
[J]. Expert Rev Cardiovasc Ther, 2016, 14(7) . 821-830.
DOI;10. 1080/14779072. 2016. 1174576.

[3] GUIDA G A, CHIVASSO P, FUDULU D, et al. Off-pump
coronary artery bypass grafting in high-risk patients: a review
[J]. J Thorac Dis, 2016, 8(S10): S795-S798. DOI.: 10.
21037/jtd. 2016. 10. 107.

[4] NASHEF S A M, ROQUES F, SHARPLES L D, et al.
FuroSCORE [ [J]. Eur J Cardio-Thorac Surg, 2012, 41
(4): 734-745. DOI:10. 1093/ ejcts/ ezs043.

[5] SULLIVAN P G, WALLACH J D, IOANNIDIS J P. Meta-
analysis comparing established risk prediction models ( Eu-
roSCORE 1[I , STS score, and ACEF score) for perioperative
mortality during cardiac surgery [ J]. Am ] Cardiol, 2016,
118(10) : 1574-1582. DOI: 10. 1016/j. amjcard. 2016. 08.
024.

[6] RAJA S G. Off-pump coronary artery bypass grafting in octo-
genarians[ J]. J Thorac Dis, 2016, 8(10) . S799-S807.
DOI; 10. 21037/jtd. 2016. 10. 106.

[7] FORMAN D E, ALEXANDER K, BRINDIS R G, et al.
Improved cardiovascular disease outcomes in older adults[ J].
F1000Research, 2016, 5. 112. DOI. 10. 12688/{1000
research. 7088. 1.

[8] KOWALEWSKI M, PAWLISZAK W, MALVINDI P G, et al.
Off-pump coronary artery bypass grafting improves short-term
outcomes in high-risk patients compared with on-pump coro-
nary artery bypass grafting; Meta-analysis[ J]. J Thorac Car-
diovasc Surg, 2016, 151 (1).: 60-77. el =58. DOI. 10.
1016/]. jtevs. 2015. 08. 042.

[9] UCAK H A, UNCU H. Impact of coronary collateral circula-
tion of perioperative myocardial damage in high-risk patients
undergoing coronary artery bypass grafting surgery[ J]. Heart
Surg Forum, 2019, 22 (5). E375-E379. DOI. 10. 1532/



http ://aammt. tmmu. edu. cn

B SRR A2, 2020,42(9)

941

[10]

[11]

[12]

[13]

[14]

[15]

hsf. 2483.

RN, AR, XA, A5 b A U SRR
IR ER R L], P EEI A, 2017, 32(10)
1010-1014. DOLI: 10. 3969/j. issn. 1000-3614. 2017. 10.
017.

GU D C, ZHENG Z, ZHAO W, et al. Establishment of
Chinese cardiovascular surgery registry database[ J]. Chin
Circ J, 2017, 32(10) . 1010-1014. DOI.10.3969/]. issn.
1000-3614. 2017. 10. 017.

VERMA S, FEDAK P W, WEISEL R D, et al. Off-pump
coronary artery bypass surgery: fundamentals for the clinical
cardiologist[ J]. Circulation, 2004, 109(10) ; 1206-1211.
DOI;10. 1161/01. CIR. 0000120292. 65143. F5.

LAMY A, DEVEREAUX P J, PRABHAKARAN D, et al.
Off-pump or on-pump coronary-artery bypass grafting at 30
days[J]. N Engl J Med, 2012, 366 (16): 1489 -1497.
DOI: 10. 1056/NEJMoal200388

24, JHIE, IR RIMEPR 5 AR R SMIE PR R 30 Ik
I FEAEAR TR T[] DAL, 2011, 23(4) -
487-492.

LLY, QU Z, ZHANG Z G. Analysis of early outcomes of
on-pump coronary artery bypass grafting and off-pump coro-
nary artery bypass grafting[J]. Chin Heart J, 2011, 23
(4) . 487-492.
WANG W T, WANG Y, PIAO H L, et al. Early and medi-
um outcomes of on-pump beating-heart versus off-pump
CABG in patients with moderate left ventricular dysfunction
[J]. Braz J Cardiovasc Surg, 2019, 34(1): 62-69. DOI.
10. 21470/1678-9741-2018-0207.
EIBA, Bk, BRBHMEE , 5. ZHE R iPAh R SME R 5
JRARSMIEER AR B bk 55 8% B A AR L LB AT B BIF 5 [T ]
EIREE:, 2015, 44(33) : 4641-4643. DOI. 10. 3969/].
issn. 1671-8348. 2015. 33. 012.

[16]

[17]

[18]

[19]

(20]

REN M M, HAN Z, OUYANG S Y, et al. Multi index eval-
uation of myocardial injury in cardiopulmonary bypass and off
-pump coronary artery bypass grafting[ J]. Chongqing Med,
2015, 44(33) . 4641-4643. DOI.: 10. 3969/]. issn. 1671-
8348.2015. 33. 012.
TAKAGI H, HARI Y, MITTA S, et al. A meta-analysis of
= 5-year mortality in randomized controlled trials of off-pump
versus on-pump coronary artery bypass grafting[ J]. J Card
Surg, 2018, 33 (11). 716 = 724. DOI. 10. 1111/jocs.
13828.
LAMY A R, DEVEREAUX P J, YUSUF S. Five-year out-
comes after off-pump or on-pump coronary-artery bypass
grafting[ J]. N Engl J Med, 2017, 376 (9): 894 -895.
DOI:10. 1056/nejme1700247.
FERL, Rk, B, % B RONIEE R SME R
AR Bk 5 B RS AR I I R CR BT FE LT ] 0 fili
MR I, 2019, 38(1) ; 44-51.
BAI R K, LI W B, YANG Z, et al. Long-term clinical out-
comes of single center patients undergoing on-pump or off-
pump coronary artery bypass grafting[ J]. J Cardiovasc Pulm
Dis, 2019, 38(1) . 44-51.
HU S S, ZHENG Z, YUAN X, et al. Increasing long-term
major vascular events and resource consumption in patients
receiving off-pump coronary artery bypass: a single-center
prospective observational study[ J]. Circulation, 2010, 121
(16) . 1800~ 1808. DOI; 10. 1161/CIRCULATIONAHA.
109. 894543.
MIAO N, YANG F, DU Z T, et al. Mortality risk factors
from converting off-pump coronary artery bypass to on-pump
coronary artery bypass[ J]. Perfusion, 2017, 32(7); 554-
560. DOI:10.1177/0267659117705193.

(%5 :2019-12-30; & [ :2020-02-04)

(%4t A



