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Early Results of Coronary Artery Bypass Graft with Purely Bilateral Internal
Thoracic Arteries Using Y-anastomosis in Multiple Coronary Artery Disease
Patients: Coronary Angiographic Analysis

Kiick Sung, M.D.*, Young Tak Lee, M.D.*, Kay-Hyun Park, M.D.*, Tae-Gook Jun, M.D.*
Pyo Won Park, M.D.*, Il Yong Han, M.D.*, Yunhee Chang, M.D.*

Background: To know the feasibility of the coronary artery bypass graft (CABG) for multivesse! coronary
artery disease with purely bilateral internal thoracic arteries (ITAs), we analyzed the short-term clinical results
and the coronary angiography of the patients. Material and Method: From March 2001 to June 2002, four
hundred and five patients underwent CABG. Purely bilateral ITAs were used in 159 patients (39.3%). We
analyzed these patients retrospectively. The mean age of these patients was 61.2+8.5 (range: 30~80)
years and there were 123 male patients. The preoperative risk factors were as follows: diabetes in 54
patients (34.0%), history of acute myocardiac infarction within 4 weeks in 29 (18.2%), and emergency
operation in 6 (3.8%). Off-pump CABG was carried out in 128 patients (80.5%). Associated procedures were
mitral valvuloplasty (5), aortic valve replacement (3), Dor procedure (1), and so on. Result: The mean
number of distal anastomoses was 3.1=0.9 (range: 2~6), the mean duration of hospital stay was 8.4+4.5
days. There was one (0.6%) operative death. Except for one early death, no other patients suffered from
low cardiac output. The other postoperative complications were occurred as follows: reoperation due to
bieeding in 3 patients, perioperative myocardiac infarction in 1, transient cardiac arrest in 2, transient
cognitive dysfunction in 7, and transient ischemic attack in 1, and deep sternal wound infection in 1 patient.
Recently, early postoperative angiography was performed in 19 patients who had triple vessel disease. The
total number of distal anastomosis was 78 (mean 4.1+ 0.8/patient). All distal anastomosis sites were patent,
but competition flow was observed at the bypass sites where the native coronary artery stenosis was not
significant. Conclusion: The CABG with purely bilateral ITAs for triple vessel disease was performed safely.
The early patency rate was relatively good in small number of patients. However the long-term patency rate
and the functional study to evaluate the sites where competition flow was observed should be followed.

(Korean J Thorac Cardiovasc Surg 2003;36:142-149)
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Table 1. Clinical characteristics
Variables n=159
Age 61.2+8.5
Range (30~ 80)
=70 22 (13.8%)

Male : Female 123 : 36

Category of diagnosis
84 (52.8%)
75 (47.2%)

Stable angina
Unstable angina
Category of coronary disease

1VD 7 (4.4%)
2VD 37 (23.3%)
3vD 69 (43.4%)
Left main 1 (6.9%)
Left main+1VD 6 (3.8%)
Left main+2VD 17 (10.7%)
Left main+3VD 12 (7.5%)
Preoperative risk factors
Diabetes 4 (34.0%)
Serum Cr>2.0 mg/di 11 (6.9%)
Previous intervention 32 (20.1%)
Previous CVA or TIA 11 (6.9%)
Previous MI 6 (28.9%)
<4 weeks 29 (18.2%)
EF <45% 23 (14.5%)

Emergency operation 6 (3.8%)

Cr, creatinine; CVA, cerebrovascular accident; EF, ejection
fraction; MI, myocardial infacrtion; TIA, transient ischemic attack;
VD, vessel disease
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Table 2. Sites of distal anastomosis

Graft LITA n RITA n
Sites LAD 123 LAD 6
D (Ramus) 4 D (Ramus) 12
OM 1 oM 33
RCA 1 RCA (PL,PDA) 8
mid LAD-distal LAD 9 OM-PDA (PL) 28
LAD-OM 1 D (Ramus)-OM 20
D (Ramus)-LAD 20 OM1-OM2 10
D1-D2 2
D (Ramus)-PDA 2
mid LAD-distal LAD 1
D (Ramus)-OM-PL (PDA) 15
OM (Ramus)-PL-PDA 8
OM1-OM2-PDA 6
D-Ramus-OM
D (Ramus)-OM1-OM2-PDA 3
D-Ramus-OM-PDA 2
D-OM-PL-PDA

OM1-OM2-PL-PDA

Diagonal branch. LAD, left anterior descending coronary artery; OM, obtuse marginal branch; PDA, posterior descending artery; PL.

posterolateral branch; RCA, right coronary artery
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DA s o] B2 Medtronic Octopus‘@ system (Med-
tronic, Mineapolis, MN) 3= Axius™ off-pump system
(Guidant, Santa Clara, CA)& o] &3lo] AH 7S A&
37 9t PArE S35 4(Off-pump CABG: OPCAB)
o wyow Adse Sgch FuE Ao 9

A 49e A%E o g on Bebgsg A
Fol A 2 ASE AFAAY] B A BYE

3 2L= 1287 (80.5%)0| 1L, QL
A 7)stel A Auts deolA #dsH 93] (on-
{s]

)
pump beating CABG)S W2 A= 138(8.2%), 18l

DAl FAEw f3&s W2 B2E 18H(11.3%)
olgitt. F¥td T2 FEH AY&ol 5H, tleHA
qt X3 <o) 39, FA5}8R| endarterectomy E¥E A
&g v gxe 39, deH-AHg Sy $3es

e g2k 29, Dor Fgol 18, ddoldAdis
(TMR)o] 17l Al Alg = dom, e s 7]

8o Wasty
w84

-2 A B 4

o + one-way
ANOVAZ A G, AHE HF o234 Scheffe 714 & o] 43}

— 144 —



gom, 98l EAof = logistic regression 737
|39k p<0.05 A-E EAHCR F9 slvz s

At

= . 270d] o] dAE 4
7} F&= WFFH A$ 394(24.5%)0] i = WF
Zwel ALE 1004(62.9%)ATh AA BxlAA £ 9
YE B35 496042 o AT Hy i 3
+0.9 (¥4 6)7h Atk ek o7 A

2~ =

8= 81 (50.9%) 0.8 o] 35 m W 7

= 3.6+09/0c} e 7 7o

s T FH u%%’r%“—‘l 019491 F7te v

sty ol AR A4 1399 ow 7t o
A F g Table 394

| @25cM ] AR EFFrE dF

o
2 %% UES
A ot Hlsnste] RekE W, FobE 2
Kl o El’

1}

0
4

o Mo
g
Moo e

I‘:L’ o "

i
1

N o ﬂ oft
o

2 o 2
A
o
t
o Fo
o
Ol
ol

o
1>
|

of,

50

?
oo
<
&Y
2 F
_>.:
o
o
B
e
o 2
E:
d
)
>~
>

23

]
o
N
&2
;10_1
£
AN
s}
£
1o
o
of¥
.
od i
e
_|>i
2,
>
=

o 42 o 8 oo 2 o2 om o o> Mok

o
[l
i
W
—
1o

4z o
SR
%
o]

FEAEE 1(0.6%) A AR, AQ717F H AR
< gtk 7 AHY 149 %Z}% ol A ZE FF
& 7h SR EASS R A EEn A, Y
AAZIE AHESA fa FHE UFeHos 4353
A, & WEs ez F2¥ x| (obtuse marginal branch)
9} %3} 8] #](posterior descending artery)ell ¢3ZAs}= -3
=g Bt & Folu F AF EO]EL ghek o
of gldoy 2 A7 Fof @}4’1\—311‘ - 4 2 (asys-
tole)o] WAdsle] 353} £t

244 2 B F AL 2] (ventricular assist device)L} TE= 1)

%49 3 (intra-aortic balloon pump)7} H Q2 3 AL}, Lt
W Ei ERERLO] IOpg/kg/min e o9y Ly o)
0.05 ug/kg/min o] 4] mE oz 647 o] A&
F9jo] HaslNd HSE A4lukEwklow cardiac output)

I Q)
Y-2E 8%

ok

[}

A

HEEu

Table 3. Number of distal anastomosis in triple vessel disease

Grafts n Number of distal anastomosis
BITAs only 81 3.6+0.9*
BITAs+SVG 34 39408
BITAs+RA 57 4.1 +£0.8*
BITAs+RGEA 47 3.9+0.7

BITAs, bilateral internal thoracic arteries; RA, radial artery;
RGEA, right gastroepiploic artery; RA, radial artery. *: The num-
ber of distal anastomosis was different between two groups
statistically (p<0.05).
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Fig. 1. (A) Competitive flow is shown in the early postoperative left coronary artery angiography. Retrograde filling of the left intemal
thoracic artery is shown. (B) Antegrade flow of the left anterior descending coronary artery is shown in selective angiography of the

proximal left internal thoracic artery in the same patient.

Table 4. Competition flow pattern vs. native coronary artery stenosis

Target vessel

Subgroups
Native coronary stenosis LAD D RI OM PL PDA
No competition {n=66) <50% 2 1 3

=50, <75% 2 1 1 2 11

75% < 17 7 3 8 8 10

Competition (n=12) < 50% ! 1 1 1

=50, <75% 1 3 2

75% < 2%

Total (n=78) 22 9 6 17 8 16

D, diagonal branch; LAD, left anterior descending coronary artery; OM, obtuse marginal branch; PDA, posterior descending artery; PL.
posterolateral branch; RI, ramus intermedius. *: The PDA was sequentially anstomosed with the PL.
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