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Coronary Artery Bypass Grafting in Elderly Patients Older Than 75 Years

Dong Gon Yoo, M.D.*, Chong Wook Kim, M.D.*, Chong Bin Park, M.D.*, Suk Jung Choo, M.D.**
Jae Won Lee, M.D.**, Meong Gun Song, M.D.**, Hyun Song, M.D.**

Background: The number of elderly patients undergoing coronary artery bypass grafting (CABG) is increasing. El-
derly patients are at increased risk for a variety of perioperative complications and mortality. We identified deter-
minants of operative complications and mortality in elderly patients undergoing CABG. Material and Method: Be-
tween January 1995 and July 2003, 91 patients older than 75 years underwent isolated CABG at Asan Medical
Center. There were 67 men and 24 women with mean age of 77.0+2.4 years. Thirty clinical or hemodynamic
variables hypothesized as predictors of operative mortality were evaluated. Result: CABG was performed under e-
mergency conditions in 5 patients. The internal thoracic artery was used in 85 patients and 10 patients received
both internal thoracic arteries. The mean number of distal anastomosis was 3.7 per patient. Operative mortality was
3.3%. Twenty-two patients had at least one major postoperative complication. Low cardiac output syndrome was
the most common complication, followed by reoperation for bleeding, pulmonary dysfunction, perioperative myocardial
infarction, stroke, acute renal failure, ventricular arrhythmia, upper gastrointestinal bleeding, infection, and delayed
sternal closure. None were the predictors of mortality. Renal failure, peripheral vascular disease, emergency op-
eration, recent myocardial infarction, congestive heart failure, New York Heart Association (HYHA) class Il or 1V,
Canadian Cardiovascular Society (CCS) angina scale Il or IV, and low left ventricle ejection fraction below 40%
were univariate predictors of overall complications. Actuarial probability of survival was 94.9%, 89.8%, and 83.5% at
postoperative 1, 3 and 5 years respectively. During the follow-up period 93.3% of patients were in NYHA class |,
or Il and 91.1% were free from angina. Conclusion: Although operative complication is increased, CABG can be
performed with an acceptable operative mortality and excellent late results in patients older than 75 years.

(Korean J Thorac Cardiovasc Surg 2005;38:123-131)
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Table 1. Age distribution of patients older than 75 years un-
dergoing isolated CABG

Age (year) No. %

75~79 81 89.0
80~84 8 8.8
85~88 2 22

CABG=Coronary artery bypass grafting.

Table 2. Preoperative characteristics in patients older than 75
years undergoing isolated CABG

Variable No. or Mean* % or Range
Age (year) 770 £ 24 7588
Female sex 24 264
Smokers 41 45.1
Hypertension 55 60.4
Diabetes 35 385
Hyperlipidemia 14 154
Recent Ml 14 15.4
CHF with pulmonary edema 9 9.9
Preoperative IV NTG 19 209
NYHA class III or IV 47 51.7
CCS angina scale III or IV 51 56.0
LVEF (<£40%) 16 17.6
Left main coronary disease 37 40.7
Triple vessels disease 73 80.2
Previous PTCA 8 3.8
Emergency operation 5 55
Preoperative 1ABP 6 6.6
Stroke 12 13.2
COPD 5 5.5
Renal failure 4 4.4
Peripheral vascular disease 5 5.5
Carotid stenosis (=50%) 3 14.3

*When the mean is given, data are showntstandard deviation.
CABG=Coronary artery bypass grafting; MI=Myocardial infarc-
tion; CHF=Congestive heart failure; IV NTG=Intravenous nitro-
glycerin; NYHA=New york heart association; CCS= Canadian
cardiovascular society; LVEF=Left ventricle ejection fraction;
PTCA=Percutaneous transluminal coronary angioplasty; COPD=
Chronic obstructive pulmonary disease.
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Table 3. Operative data for 91 patients older than 75 years
undergoing isolated CABG

Variable No. or Mean* % or Range

Status

Elective 67 73.6
Urgent 19 209
Emergency 5 55
OPCAB 23 253
Graft 33+11 1~6
Distal anastomosis 37+12 1~7
Use of ITA 85 934
Pump time (min) 142.0+43.1 71~240
Aorta cross-clamp time (min) 74.81+26.7 30~157
Postoperative IABP 8 8.8

*When the mean is given, data are shownLstandard deviation.
CABG=Coronary artery bypass grafting; OPCAB=Off-pump co-
ronary artery bypass grafting; ITA=Internal thoracic artery;
IABP=Intraaortic balloon pump.
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Table 4. Postoperative mortality and complications in patients
older than 75 years undergoing CABG

Table 6. Univariate analysis of potential predictors of overall
complications and operative mortality

Variable No. %
Mortality 3 3.3
Major complications 22 24.2
LCOS* 9 9.9
Reoperation for bleeding 6 6.6
Pulmonary dysflmctionJr 5 5.5
Myocardial infarction 4 4.4
Stroke 3 33
Acute renal failure 3 33
Ventricular arthythmia ™ 2 22
UGI bleeding 2 22
Infection 2 22
Delayed sternal closure 1 1.1

*=Include 8 postoperative intraaortic balloon pump; T=Include 3
tracheostomy; Telnclude 1 implantable cardiac defibrillator;
CABG=Coronary artery bypass grafting; LCOS=Low cardiac out-
put syndrome; UGI=Upper gastrointestinal.

Table 5. Postoperative course in patients older than 75 years
undergoing isolated CABG

Variable Mean* Range
Ventilator support (hour) 17.5+12.7 4.0~91.0
ICU stay (hour) 84.91+86.1 17.0~552.5
Hospital stay (day) 12.3+5.7 2~32

*When the mean is given, data are showntstandard deviation.
CABG=Coronary artery bypass grafting; ICU=Intensive care unit.
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Risk factor Risk factor
Variable present (.d ea'ths absent ((.ieat.hs p-value*
or complications/ or complications/
patients, %) patients, %)
Mortality
Recent MI 2/14, (14.3) 1/77, (1.3) 0.061
Renal failure 1/4, (25.0) 2/87, (2.3) 0.128
Emergency operation 0/5, (0.0) 3/86, (3.5) 0.842
Overall complication
Renal failure 3/4, (75.0) 19/87, (21.8) 0.048
Peripheral 1
CHIPICIAL VASCUAT 45, (80.0)  18/86, (20.9) 0.014
disease
Recent M1 9/14, (64.3) 13/77, (16.9) 0.001
NYHA class Tl
class 17/47, (362)  5/44, (114) 0012
or IV
C i I
CCS angina scale o1 353)  4p0, (100) 0,011
I or IV
LVEF (<40%) 8/15, (53.3) 14/76, (18.4) 0.011
CHF 5/7, (71.4) 17/84, (20.2) 0.010
Emergency operation  5/5, (100.0) 17/86, (19.8) 0.001

*Represents p value based on a chi-square test or fisher’s exact
test. MI=Myocardial infarction, NYHA=New york heart asso-
ciation; CCS=Canadian cardiovascular society; LVEF=Left ven-
tricle ejection fraction; CHF=Congestive heart failure.
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Table 7. Univariate analysis of potential predictors of major
complications

Risk factor Risk factor
Variable present ((.ieat.hs absent (fleat.hs p value*
or complications/ or complications/
patients, %) patients, %)
LCOS
Recent Ml 4/14, (28.6) 5/77,(6.5) 0.029
Preoperative IABP 3/6, (50.0y 6/85, (7.1) 0.012
NYHA class Il or IV 8/47, (17.0) 1/44,(2.3) 0.002
CCS angina scale
8/51, (15. 1/40, (2.5 0.004
Il or IV /51, (15.7)  1/40, 2.5)
CHF 3/7, 42.9) 6/84, (7.1)  0.020
Emergency operation 3/5, (60.0) 6/86, (7.0)  0.006

Pulmonary dysfunction

Recent MI 3/14, 21.4) 277, 2.6) 0.025

Preoperative IABP 2/6, (33.3)  3/85, (3.5) 0.033
Preoperative IV NTG  4/19, (21.0) 1/72, (1.4)  0.006
Emergency operation 3/5, (60.0) 2/86, (2.3) 0.001
Acute renal failure

Recent MI 3/14, (21.4) 0/77, (0.0)  0.030
Stroke 2/14, (14.3)y 1/77, (1.3)  0.045
Perioperative MI

Peripheral vascular 25, 400) 286, 23) 0014

Disease
Ventricular arrhythmia
Recent MI
Infection

214, (143) 0/77, (0.0) 0.022

Emergency operation 2/5, (40.0) 0/86, (0.0) 0.007

*Represents p value based on a Chi-square test or Fisher’s exact
test. LCOS=Low cardiac output syndrome; MI=Myocardial in-
farction; IABP=Intraaortic balloon pump; NYHA=New york heart
association; CCS=Canadian cardiovascular society; CHF=Con-
gestive heart failure; IV NTG=Intravenous nitroglycerin.
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Fig. 1. Actuarial survival for patients older than 75 years un-
dergoing Isolated CABG involving operative mortality, 1 year
survival=94.9%, 3 years survival=89.8%, 5 years survival=83.5%
CABG=Coronary artery bypass grafting.
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Fig. 2. Annual number of patients undergoing isolated CABG at
asan medical center, *The number of all patients undergoing
isolated CABG. TThe number of patients older than 75 years
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75 years. CABG=Coronary artery bypass grafting.
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Table 8. Published reports of operative mortality in elderly patients undergoing isolated CABG

Investigators Study years Age range (year) No. of patients Deaths Mortality (%)
Horvath et al[21] 1977 ~1986 75~88 222 24 10.8
Acinapura et al[13] 1981~ 1986 70~85 685 54 7.9
Salomon, et al[20] 1971~1986 >75 469 32 6.8
Katz et al[12] 1990~ 1994 =70 628 33 53
Yoo et al[this series] 1995 ~2003 75~88 91 3 33
Total 1971 ~2003 =70 2095 146 7.0

CABG=Coronary artery bypass grafting.

lo
ey
2
k)
3

kg olste] HA sp& ko
og Arrol 1990l 36175 34
= 118668 o & 104k | o} 246
AER AEAAAAS dAt G453 F
Alelet. olgjgt H4L AFFULIZES
= A2 2% 3A7]7[1], Acinapura ‘3[
F2EE N Bk F 704 o] 1HIX
98113 8%l A 1987\ 33% &8 Z=7}g2& E:ﬂ'ﬁﬂb}
FAEeS ey AL 'r% wE 2o 3
tS A7) 2, o A Agdatd =29 3
Z7bela Joi2]. B AFE nysxe IS
3eg Ay A7t AY Fo1S Kol FrhFig 2)
WA B gAte] AAdese Ay £4 %L AR
QA= oy 29 ‘3:7‘:‘%% BExeE ¢ A9}
058 A7) AAES Bast YeHs). a#u ol s 1
chokdt g Zo vy shgAlo] Eom

sief. 51844
oz 109 we}

o
e
o
o

2
9,

i

©:

f

O

On-‘-r
X
SN

r
RJec) rir
o>

ot 3L rlf & 3
Ly
eh
ot

N
o

o
:_1%

—o

XL

fo ot £ mo

by b &
{-n i .134.

;O

o -‘o}-
ojrt
o
o
o
o
£
=
o
L
o\
X,
of
o
r1r
olﬁ
o
r-{n

@iz, A AR, o4 S At Yo7 ARYA
T 1%l T2 AAE AR T T
o 7t AR —’F%‘Fﬂ«] E ‘%h TE F A
2le] ¢ T2 Usto] HIolle AEe] ozt
1 FQe o] Hol 3]Ax|gict. Table 82 H.gl i 2hx}
o FEATEE AelBdd. AAE 1A AE

o] 1980 tholl 10% W2Iw Zol 1990wty Toll= 3%
Welg 7r4s A HoiEl 7yt wron, 1980 tioll
2 Aol Bl 3~4m) FES) AREE Hol FU A

of ujstal 2ol ZAY 20 FEE AFES] Hol7t
A oA 89 B ATelAE FEATEC]
3.3% 3/9DE ulawd gysiglon & w2 A4 Aol
obd 719 AALA g Alaigict wbHa BAdA
TE AT dEdAe &2 o U A2 A2A
A9 ol weh Arbgol 1] A X Hol7} gigiont
SATH R guiE e e U Rp=006D), TE A
AR frFoll et Argo] 1] B o]z} gll ot
A SATA vl figlchp=0.128). SHTE 49
Aol e vAE W T8 JHAAE LA A
ot B dFolde sETEe AN sHel BF AE
o] 44 Ae) APAAZ AHHAA kst
WEEM A4Lo TAZNO 3] T Lol 4] Eﬂg}&]fﬂ
o} 2FHARANNE D AGsLE Akl AATHI0 ).
W2y A AFEe 3PBRAAE HEE] AL
o] AT F4L Aern Hislm glow,
Edwards S[12] 704 o]49] shatoll4 WEFEule] A&
o] $eAES AAs FEAAGT Bagch B A7
ol A= 934% (8591)9] 37l A EFol AEHG L
o 1099] Shatell 4L b2 WEEHS Agslgith a8
U HFE Agol ol sz i AuE Aol o
BAAE 9 Ao RS olutE WESHE A
b ke gAtel £ YT HolA A oJug %

77 olEYE A ek

2R B HA e 22 AT BB
ARAE 5o st won, 3 RA% e Hed
AR 5o P AE7 Asta FSiste] A4
A9 Z1sel HolA = 7257 Wet2l whebA 54 Al
TRAFl HET £3 SErES 3ke A7t B
om et BT AL A BdFHe AR

— 128 —



ol 3k w) X cH6]. Talwal-
kor S131S BHEWSA2EE LS 804 o4 10099
—L
H

B3 ZollA] 67%7F WAZ 57 IVRLowl 58%2] Bl
A $35Ee AdscT Rasgch 23 ge 233
Aol WA S AR, ARA, MUBAY wE wEER

w®
th A FE
HE7h Fo
ol#dt FWZEL Aol FaUglo] Hvri{l4]. Higgins
L1518 4% A creatinine X|7} 1.9 mg/dL o]-4<l 73-¢-
ga o] wig FyRin Basgich. £ AR
CCS scale Il & 1Vl 3kAH7} 56%E Ao H3H
AEwMF 37 90 55 e njgo) Mg ¢ o
2 A3te Fukdt sxvt gkeh gk ok 25% 9] Al
A 3 A ol4ke] A Fo] Ao A4S,
HhEdz Q3 Aiee i HlEBA Go| T3
(Table 4). F}EE 2 & 54 3, Rich S{16]
ofxulEl 9] Hgo] AP HIEE %?J_ vk B
astgd ot B AT A € 8% AdA oksuld
2a9 e e ArEd A <
Mc}(p>025) Table 6, 704 HolF=o] 421]2401 %}Hﬂ
o Fo] AZAME A AEA, NYHA class 111
EEv‘E 1V, CCS scale III EX IV, 40% olsle] A A ZA
&, ARA, T2ERATGS M IS £E SET
&g Aggt Aol ol vt
28 gaE FHL Aol uid AR FE F YA
| AR vl g% golA17]. Katz F([5]2 704
01491 $hapo] 704) wlwre] ghxigell wlsl Y7 7ko]
39 AE(116:85Y) ZojAH FEujdo] 7 Tl H
i 114% 2 Evha Hauslgch ol 1@ AAE EHF
HFABo] 2o Aol gl T YT HAHLE QY
o] t] B2 dAnAY FEFoi7t astA Ha Ey]
8 w3k ZolA) ol#dt EAIHS Heksty] $ste] 3
Tolle HEHFEol Wol ARH 2, 71#AHe] whE A
AL 13 ubA, A e w3, A 2ol =9 4
HAs BB Bo o] ZAE F 27|35 Z2EF] A
T 7% sheH18]. 2 dAFolA] skAEe] HF 4T
o 123+579019 01 A2 R vlae A Xt

J
oZ:r

t

[

2HEA BAEUSYEE F AA AEEOIY 7T
zj o] 1 Bolcl Talwalkar S[13]2
231219 97%7} & £ AAelA Jgo Ho] FiH
S 2ol GAY An® Z4RE B vmes)

[l
=
S X
o]
o
4)4
OH-N
rlo
g
i)
ok m[m

o}

REZ
megiate] AT 2

Salomon 5[10] 754 o]4e] L& #hkatellA] Hd5

o3 2e ¥ 53 AEET 80% % X8RI, Rahimtoola
Z[19]2 654 ol A ko] BAZWM L2 & 513} 10

el

WEEE 747t 81%9 65%2 H3skgleh. Gersh 5[20]

o 654 o]l BAA Wk X BFHe] ulmel ol

A,

AR 2e @Al 6d AEF 6% 734

FA7F 29%1 Wb FEE W WA 6d AEES
9%, 5% o/g-‘?’l'xl"l:‘ 62% 2 FEA o] SF3E Hisgl

I;}“L

AT 1, 3, SVI A },_—%0] 24zt 94.9%, 89.8%,

83.5%%l oM HF/ 4L 88.57/MYo| k. AEERLE
93.3%7} NYHA class I T II.9] 22 B9l 7 91.1%00 A
YAz ZAo] glo] FZelA Bsls ALE vhekyteh

Z_g

T

7 nHIANA ARFES AP Aoz 4
Qout AT FEVlY B, ATy W, aega
AT e P S0z Asle] Y3 AR Rast
gk

— 129 —

]
ki
Ho

ol

. Yoo KJ, Kang MS, Ko YH, Cho BK, Sho DM. The clinical

experiences and long term results with 369 cases of coronary
artery bypass graft surgery. Korean J Thorac Cardiovasc
Surg 1995;28:583-90.

. Acinapura AJ, Jacobowitz 1J, Kramer MD, et al. Demo-

graphic changes in coronary artery bypass surgery and its
effect on moriality and morbidity. Eur J Cardiothorac Surg
1990; 4:175-81.

. Kouchoukos NT, Oberman A, Kirklin JW, et al. Coronary

bapass surgery: analysis of factors affecting hospital mor-
tality. Circulation 1980;62(Supp! 1):84-9.

. Edmunds LH, Stephenson LW, Edie RN, Ratcliffe MB. Open-

heart surgery in octogenarians. N Engl J Med 1988;319:131-
6.

. Katz NM, Hannan RL, Hopkins RA, Wallace RB. Cardiac

operations in patients aged 70 years and over: mortality,
length of stay, and hospital charge. Ann Thorac Surg 1995;
60:96-101.

. Acinapura AJ, Rose DM, Cunningham Jr. JN, Jacobowitz 1J,

Kramer MD, and Zisbrod Z. Coronary artery bypass in sep-



WE=3DN
2005;38:123-131

10.

11.

12.

13.

tuagenarians: analysis of mortality and morbidity. Circula-
tion 1988;78(suppl I):179-84.

. Cutis JJ, Walls JT, Boley TM, Schmaltz RA, Demmy TL,

Salam N. Coronary revascularization in the elderly: deter-
minants of operative mortality. Ann Thorac Surg 1994;58:
1069-72.

. Goldman BS, Scully HE, Tong CP, et al. Coronary artery

bypass graft surgery in the elderly. Geriatric Cardiovasc
Med 1988;1:201-7.

. Katz NM, Chase GA. Risk of cardiac operation for elderly

patients: reduction of the age factor. Amn Thorac Surg 1997,
63:1309-14.

Salomon NW, Page US, Bigelow JC, Krause AH, Okies JE,
Metzdorff MT. Coronary artery bypass grafting in elderly
patients: comparative results in a consecutive series of 469
patients older than 75 years. J Thorac Cardiovasc Surg
1991;101:209-18.

Horvath KA, DiSesa VJ, Peigh PS, Couper GS, Collins JJ,
Cohn LH. Favorable results of coronary artery bypass graft-
ing in patients older than 75 years. J Thorac Cardiovasc
Surg 1990;99:92-6.

Edwards FH, Clark RE, Schwartz M. Impact of internal
mammary artery conduits on operative mortality in coronary
revascularization. Ann Thorac Surg 1994;57:27-32.
Talwalkar NG, Damus PS, Durban LH, et al. Outcome of
isolated coronary artery bypass surgery in octogenarians. J

14.

15.

16.

17.

18.

19.

20.

— 130 —

Card Surg 1996;11:172-9.

Rose DM, Gelbfish I, Jacobowitz 11, et al. Analysis of mor-
bidity and mortality in patients 70 years of age and over
undergoing isolated coronary artery bypass surgery. Am
Heart J 1985;110:341-6.

Higgins TL, Estafanous FG, Loop FD, Beck GJ, Blum JM,
Paranandi L. Stratification of morbidity and mortality out-
come by preoperative risk factors in coronary artery bypass
patients: a clinical severity score. JAMA 1992;267:1344-8.
Rich MW, Sandza JG, Kleiger RE, Connors JP. Cardiac op-
eration in patients over 80 years of age. J Thorac Cardio-
vasc Surg 1985;90:56-62.

Peigh PS, Swartz MT, Vaca KJ, Lohmann DP, Naunheim
KS. Effect of advancing age on cost outcome of coronary
artery bypass grafting. Ann Thorac Surg 1994;58:1362-7.
Richard AO, Dan EG, Mark PM, Hossein A, Teresa MT.
Rapid recovery after coronary artery bypass grafting: is the
elderly patient eligible? Ann Thorac Surg 1997;63:634-9.
Rahimtoola SH, Grunkemeier GL, Starr A. Ten-year survival
after coronary artery bypass surgery for angina in patients
aged 65 years and older. Circulation 1986;74:509-17.
Gersh BJ, Kronmal RA, Schaff HV, et al. Comparison of
coronary artery bypass surgery and medical therapy in pa-
tients 65 years of age or older: a nonrandomized study from
the Coronary Artery Surgery Study(CASS). N Eng ] Med
1985;313:217-24.



B3 BAFUTEES Ve DYWAT FohE Aol RBBAE WY 2L Y
o BFEASH 2SS LS THUAY FEAYS PYFol JFS F
Db 2 B 19954 1956 20039 79742 g obbEAeld g5
1o 75A) ol 4o nHBA 919G AFUNFOZ sheleh AT 67l oizhe 24
oGtk HFtol i TI24MZ TSANA B8AZEA FEHTE 0559 YA, @ A% WFE
$AY 2 PUZo) A% T AGAAE APl o9 AR T BAN 2l 579 @
Aol A SFEEE Adeheleh. 8539 BN HEENUL 4SBT 1099 Bl AL
Q.
=]

rle
S
& o

1=
o
ot
ofl HU ro ol}l

¢

[ B
shodeh ARt v HT 374 Aok FEALES 33% GOD 2279 #
ofl A g & 71A] ol i Fol wrAslYlch ARt EZ ST o]l 9499%)FE THE wokew &
YZ Qg A& 60(6.6%), HFH 54(5.5%), ALHHF 4ol(4.4%), HEF 341(3.3%), HAFA
3d1(3.3%), AAA FA N 20]2.2%), FEAFT 8 2:122%), 7 26122%), 2 AFFES
go] 1(11%)Ack SAG o2 FEAET ddte] e AMHIAE AL ARA, Hx2d P43,
SFrE, HEY ALANE SHAAANLA New York Heart Association (NYHA) class IT Bt IV,
Canadian Cardiovascular Society (CCS) §AZ Ml == IV, L2 40% o]s)9] | AubEAl7} AA3
ol 3 Fol kS F& AEUAE BA=AL. 14, 34, 59 AEES 47 94.9%, 89.8%, 83.5%
Aok 2AAH = 933%2 327} NYHA class I 3= NP2 91.1%9] A= AZ Z4bo] glodrh
BE: 754] o4 AN P UIEEE, FHF YA v FIlE shA S F

FEATER $5Y AIANE HolFol AuA URolA AR AW F Sk

R

2
sil

=

_\

off
2

$o2E

do
gt o o

2
-3

— 131 —



