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Clinical Results of 100 Cases of Coronary Artery Bypass
Grafting without Cardiopulmonary Bypass

Jung Heui Bang, M.D.*, Jong Su Woo, M.D.*

Background: Coronary artery bypass grafting on the beating heart is no longer a new methods for any cardiac
surgeon. We evaluated the application of the off-pump coronary artery bypass procedure relative to safety and
efficiency as measured by postoperative complication and operative mortality. Material and Method: We used our
retrospective database to compare the patients having off-pump coronary surgery (n=100) with those having
on-pump coronary surgery (n=100) between June, 1999 and August, 2002. Patients whom underwent associated
valvular or aortic aneurysmal operation were excluded. Result: Neither groups showed any differences in the
patient's risk factors and extent of coronary disease. Off-pump CABG group did not have significantly less mean
operation time (295+73 min vs 32383 min, p=ns) and mean hospital day (15.34+6.02 day vs 13.80+4.95
day, p=ns). However, off-pump CABG group had significantly shorfer mean ventilation time (17.3+11.27 hour vs
24981+16.1 hour, p<0.05). No patients were converted to on-pump CABG in off-pump CABG. Intraoperative
hemodynamic instability in off-pump CABG were 6 cases, of whom 2 cases were in lateral walli approach and 4
cases in right coronary anastomosis. Postoperative mortality was 1 case in offpump CABG and 2 cases in on-
pump CABG. Intra-aortic ballon pump (IABP) was applied in 1 case with off-pump CABG and in 2 cases with on-
pump CABG. No patients presented postoperative cerebral infarction & stroke in off-pump CABG but 2 patients in
on-pump CABG. Posfoperative arthythmia presented in 4 cases with off-pump CABG and in 6 cases with on-pump
CABG. Acute renal failure (ARF) was complicated in 3 cases with off-pump CABG and in 2 cases with on-pump
CABG. Conclusion: This study documented the immediate safety and efficiency of the off-pump CABG procedure.

(Korean J Thorac Cardiovasc Surg 2004;37:322-327)
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Table 1. Demography of patients

OPCAB  On-pump CABG

(n=100) (n=100)
Hypertension 42 34
Diabetes mellitus 23 21
Past medical history of CVA 8 9
Hypercholesterolemia 9 11
Previous renal insufficiency* 4 3
Lt. main disease 30 (30%) 28 (28%)
1-vessel disease 10 (10%) 11 (11%)
2-vessel disease 19 (19%) 18 (18%)
3-vessel disease 41 (41%) 43 (43%)

CABG=Coronary artery bypass graft; CVA=Cerebrovascular acci-
dent; Lt.=Left. *=Serum Cr>2.0 mg/dL.
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Table 2. Postoperative complications

OPCAB On-pump CABG

(n=100) (n=100) p-value
CVA 0 (0%) 2 (2%) ns
ARF* 3 3%) 2 2%) ns
Arrhythmia** 4 (4%) 6 (6%) ns
IABP 1 (1%) 2 2%) ns
Death rate 1% 2% ns

Ns=Not significant; CVA=Cerebrovascular accident. *ARF=Acute
renal failure; IABP=Intra-aortic ballon pump.

W A4 Aol Ushit: A9gov £
Qulths} #Aglel 45 U Bapt
2 7M1 9A2A 20old FAEA T A, deloll A
HYFY B A Uy A2 2

-1 A=)

27 ek Agol Ao ol %% Dopamine
Dobutamine 5:9] 2448 A&, F4e] BF 9 A% A
o B4hg mE oAU, A A0S HHEE 5 (Tren

delenberg or lateral position), @A o g oA T A]gY
312 on-pump CABGE A3stAlE ¢bsheh
€ & Avh2 OPCABE| 7% 14, on—pump CABGS
% 267} giglov OPCABS] %% % ¥ 12904 9
Mol HEZFog onpump CABGY A& A=
@ % 1%k 1220 Ao
FEYYFE OPCABS] AT HEFE Pgln W4
gegbol dolold 9ot 42
2| 9k9k 3L, on-pump CABGS) A% &
ot #4 AVls FA2 84 ﬂaﬂo}em 217} 0.5
mg/dl o] Z7}gt 73--F OPCABollA] 3¢l]9} on-pump
CABGOIA) 20 glglot A9l & EASUL + + Z3
AAGA AT AREY AGHoR ASHE A% 2

ox 1L 2

= AW =7 = Z:l- HAwlo] Z+7b 44, 60 PP
o FoaA o FRAY AAE FofFrk(Table 2).

iz ] F4] %‘EE(IABP)L_ OPCAB®]) 4] 14], on-pump
CABGo)| 4] 29 glgi o OPCAB 1o $oAE ] H3t
Al d“ﬂxﬂ.‘ﬂ %9}78% Hol A2 v AFEE AL
99t} On-pump CABGS] 7
ST Fa ATRE Ao 77 & 32U} 4

Ul T4 o1DY = Yghet

Fe A% AAE #He, AL g49 FIHCK-MB>
50 UL) 59 N2 AL ANFS e As+s glge

o WP QL 7] AXA 7S OPCABY] 7L 173+
11.27A}7ko} 3L on-pump CABGS| 73-$-+ 24.98+16.14] 7
o2 FARSE % HolE Hch(p=0.043). AA| <
D717+ OPCABS] 73 15.34+6.029 0] 3 on-pump CABG
o] 5 13.80+4.95U0| ol et FAARI Zol& YA
>0.05).

WY F EE JAEY F BT WD BASL A
9% ASE AARAL Ho} a4 siglet on
pump CABGS] Z9E % 15woll4 AJ36 B4, %
T &g A7} 2546216.75U)3k0] AUER 14 B
147 9 d e OPCABY A5+ &7] 10438
Eek AAY F26WolA AWET TRR, BE 2
AIZE 18.11£11.339)3ke] A =R 270471 =] et
ol YAEL 44 BA BB Yo} 289 WF 247

2 274 A 2A7} gigle
S

19794 ol A A3 - 93215 A3t of
2 FHTdle TEa7vd w7139 WA g OPCAB[2)
7b AZo] FZE5 girh %LHSéH EEe FEolA
on-pump CABGEU} F&A7t € & AF AYHE,
5 ¥ Ao} AFA F9 ?J HE € ¥ 7% 932
F71 AAAZY ZH°47l , AZH] oA v e g H
astar QeH3-6]. 58] Yokoyama S[71 804 o] 4, 4t
A7t 25% Ul‘ﬂ A7 g 7144, ARA, A
HH4 HAAR, ATE T LAY A4 on-pump
CABG (n=483)9} OPCAB (n=242)-% u]Z3}%=d] OPCAB
oA & F s} Y F, AdEe] Ak Eus)
I 9Jt}. OPCABY] ALels & X AAA FHZL on-
pump CABGS] Z-¢-Hr} 29 & Qlol= S4s] wjAE
<= 9lebar ek Cheng Z[8]& OPCAB 389419} on-pump
CABG 2412¢]|9] vldlA] & F AZA d¥Z, ALE,
AU 7 Sol] 2 Kpol7} Yrhar Basta 9ok B A
259 755 OPCABO 7§ FEg ARA P2
Holx] gkgtort ¥ o @ #Ate T4o] Aoy A
o2 Heldh w3t HTolle HYTA 5o AR IR

ﬂﬂ%

£l =7] HAS Aste A7t golA AddrE &
AA 99E ¢l ch(15.34+6.02Y vs 13.8014.95Y, p=ns).

OPCABS| 75 wre AHo| & ubd o}7 FAAE
ol Idg& F 9)\%13] AT 1A 7|7} vre] Auts]glon) A
kgl odt Bt F3e] vheAle] I B3] A

~ 324 —



Helu & £9 A 89

),l——‘ﬂ £749] o= BE9 '—’?‘_57} desty T ¥
%ol AR A F4HQA Hdn Ided E4 F
k719 47k Qi

T8 F TegdA 53 HEAE 47 A wiez
58] B37} 9, Klein S[9]-2 epicardial 10 MHz ultra-
BX 93] 94 9 EA R
o) 94X, 4 oA HAZ FHEA AKX, HE T
o Az W BARY X, 45 £ B 2 AEA
fhetol] o} f-g3lcka Hwsls it Suma S[10]2 <
Z thermal coronary angiography®] Wbl o 2 128 2] 3lz}el
83919 BAVAS AP 2E SR B 29,
UF AEE B 4 S SR ol & el HE
o zojoate] ARsh 2otk sht o] WHE FaHel
g £EAE S S EATo) Ut

Az WA H7LE Wolfe S[11]2 tissue pH elec-
rodeZ AStlo} & ARzA pH ZHoT T E
AL JALe] Z7tg F4AFHe AT AZo] E3 ©
AAE = okdto g T MNEAS 4 F Yot stz
3k

HolA = 283} E7F &4 7|(ultrasonic transit time
Jowmeter) S AFg-s}11 91+t D’Ancoma =[12]2 4097 9]
OPCAB 3Alol| A 1145 F3E9 F 34899 7€
FAE wAHE = doty Bystw Qo 28y Jaber 5
13]2 A AgollA R 75% ol 4] A F9 el
Auro] AAE o Adeka b FIEH MEH S Fhol]
Bazstn Buskn Yok of2 Hold BUAAE g%
B4 5 Bodgn} wLEAY Leot Ak ok

o wnAAelA AL 9% $RAE
At & 3 2 ol ol et o% 209 2 49

3 Zo] 44 g1 53 4AF 2AVE

& =4 517§ Al ":L°l EHogN & T AU
H3ME zazle -7 vk Grundeman F{14]2 siA]
gollA A4 F9ke] Aol g AQle® B3 25~30%
9 Trendelenberg #}4) 2 AR S ree AZ $27)3
At Bk A5AY AL o= AT WA Bt
3¢ 93 & Uokx okl 42 FHe BT A R
29912 A9IE wEo A HF WLE FAR el
A =t ¢ 9ot Baigls 9lr). Mathison E{15]-&
1ge) Bl 34 9% B A A Gl W
g Boledl o) A% =4 AW el FAY 2
o] 9= A9 Xl Zub 9l Trendelenburg positioning ©.

sound mini-transducer®- A&

v

a3 9
Off-Pump CABG

= Adsst7] oj#f gl ¥k Hart 5

6] A +F ¥4z 3] 7oA d9%
Ha84 & Addeh o)z e Faoz 59

2 % 6657 BAbolA 47470e] £BE 7R Gnterme-
diate ramus)1} ®ed Al (marginal branch)el] =&l A2 &
o A4t eolol ¢ F BolshHal Bege et
ol FHEWolt F4EA FF Al xHH e 2}
AE vHEAY ZAAG o FFez A 7 Ao
= 5 ANE e AL 0}7]5]&_ a9 HE

% BA9 4 9oy Yeatman £[17]1S IAFw o A
E3 Agtesd AN W5 {é het % 5 %4
4ol ug PAtn A2 15 4L F sdekn
Stk BRUNAE AN ZE A3 GBIIAE AL
AN U AEJ(RZ 15 mm F-L 2.0 mm)yg A3}

9Jt}. Vassiliades S[18] 1519 9] %l—Z}OﬂH Al 7}A] \bH,
%% 7 U9% DFE A % A9, dEUe sy
Q7stel B3t Fol AN BFAFAY 28 &
ol E3g B3l IRATIE 58U WA-FH (passive
B9 2% BFY 5
SXHol JJ—-»PEH]-HJ(acnve coronary perfusion)
T Algsle] v We] Al By 8 ¢ ¥ A%
oA 7 S%eka Yot

coronary perfusion), in-line pumpE

*g 5

4 =

gsistolals gl Ak B4E
vlo| g 2sloll AJgfete AHQ F4
o & % ATE 9 GUZ Sl Aol
Ax7} v wal obAsl sty gapE el et

2 A7
# 1 2 8

1. Lee DY, Cho KS, Cho BK, Hong SN, Cha HD, Kim SS.
Aortocoronary bypass graft: a case report. Korean J Thorac
Cardiovasc Surg 1979;12:297-305.

2. Kim KB, Lim HG, Huh JH, Ahn H, Ham BM. Off-pump
coronary artery bypass grafting. Korean J Thorac Cardiovasc
Surg 2000;33:38-44.

3. Arom KV, Flavin TF, Emery RW, Kshettry VR, Janey PA,
Petersen RJ. Safety and efficacy of Off-pump coronary artery
bypass grafting. Ann Thorac Surg 2000;69:704-10.

4. Mack M, Bachand D, Acuff T, et al. Improved outcomes in
coronary artery bypass grafting with beating heart techni-

— 325 -



U=QX
2004;37:322-327

10.

11.

12.

ques. J Thorac Cardiovas Surg 2002;124:598-607.

. Lim C, Chang WI, Kim KB, Kim Y. Financial impact of

off-pump coronary artery bypass. Korean J Thorac Cardio-
vasc Surg 2002;35:365-8.

. Yoo KJ, Lim SH, Song SW, Kim CY, Hong YS, Chang BC.

The comparison of clinical study of off pump and on pump
CABG. Korean ] Thorac Cardiovasc Surg 2002;35:261-6.

. Yokoyama T, Baumgartner FJ, Gheissari A, Capouya ER,

Panagiotides GP, Declusin RI. Off-pump versus on-pump
coronary bypass in high-risk subgroups. Ann Thorac Surg
2000;70:1546-50.

. Cheng W, Denton TA, Fontana GP, et al. Off-pump coronary

surgery: Effect on early mortality and stroke. 1 Thorac
Cardiovasc Surg 2002;124:313-20.

. Klein P, Meijer R, Eikelaar JHR, Grundeman PF, Borst C.

Epicardial ultrasound in off-pump coronary artery bypass
grafting: potential aid in intraoperative coronary diagnostics.
Ann Thorac Surg 2002;73:809-12.

Suma H, Isomura T, Horii T, Sato T. Intraoperative coro-
nary artery imaging with infrared camera in off-pump
CABG. Ann Thorac Surg 2000;70:1741-2.

Wolfe JA. The coronary artery bypass conduit: Il Assess-
ment of the quality of the distal anstomosis. Ann Thorac
Surg 2001;72:52253-8.

D’Ancona G, Karamanoukian HL, Ricci M, Bergsland J,

13.

14.

15.

16.

17.

18.

— 326 —

Salerno TA. Graft patency verification in coronary artery
bypass grafting: principles and clinical applications of tran-
sit time flow measurement. Angiology 2000;51:725-31.
Jaber SF, Koenig SC, BhaskerRao B, et al. Role of graft
flow measurement technique in anastomotic quality assess-
ment in minimally invasive CABG. Ann Thorac Surg 1998,
66:1087-92.

Grundeman PF, Borst C, Verlaan CWJ, Damen S, Mertens
S. Hemodynamic changes with right lateral decubitus body
positioning in the tilted porcine heart. Ann Thorac Surg
2001;72:1991-6.

Mathison M, Edgerton JR, Horswell JL, Akin JJ, Mack MJ.
Analysis of hemodynamic changes during beating heart sur-
gical procedure. Ann Thorac Surg 2000;70:1355-61.

Hart JC. Maintaining hemodynamic stability and myocardial
performance during off-pump coronary bypass surgery. Ann
Thorac Surg 2003;75:5740-4.

Yeatman M, Caputo M, Narayan P, et al. Intracoronary
shunts reduce transient intraoperative myocardial dysfunction
during off-pump coronary operations. Ann Thorac Surg 2002;
73:1411-7.

Vassiliades TA, Nielsen JL, Lonquist JL. Coronary perfusion
methods during off-pump coronary artery bypass: results of
a randomized clinical trial. Ann Thorac Surg 2002;74:
$1383-9.



gag Q|
Off-Pump CABG

-=2 x=-

H3: Asiwtololz glol Awel HETH $314L ol ARFEAolAl QU Aol Hgih
AREE of $EUM BT L ABEE Ao $59) 244 Y A5dE dolsias
D % W 19999 693 20024 8U7EA ) Alsutolsis glo] AWE BYFH $22E 100
A} sistolassst) B $32% 100918 go2 How V35 L5 ol B 45
2 B AT Aslolginh Bk ¢ 354 & A FRes BYE A% R Aol ¢l
ek, Asistolsl 4 glol A D45 SN Aplolilnts] BT S35 9
S x]7}(295+73T vs 323+83E, p>0.05)3 FF YU 717H15.34+£6.02Y vs 13.80+4 9524_ p>
0092 $9I3 Aol UHOU, BE AF £H/1 AR AT Asdrlelhs glol £ A5 2
vl A Zdrh(17.3+11.27A)7F vs 24.98 £16.14] 2, p<0.05) AHvlo]sfA Flo] A3 'C":l‘ v‘(} sl -
A% £ ¢ 7 Asblolan WYY ol Uitk ¢ 2 YIBH BIAEL B B4E 6olollA
Qw20 FARA A sl $BAE B A AZch & F AL Asutolsls glo] A
B8 REEA $E A 1o, Gelrholsiessle] SYEA 33 A 207 lsied. FA o 24
Lt 27 1019 2007k AP & F HRAS Aslulolsla glol AW WA S8 olAE
o

siL 0l geiplelstzntel Bag 3Gl 27 glsih £ F 4LAUE A sl s

o dglem F4 A7l BAe 27 3ollsh 26} dgheh ZE: Aslutelsls glo] At BT
W 9HEEe £ ¥ Y8F Y 4 FE, B4 NBAANA detn BEH FEPEoE 47
Ao,

— 327 -



