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=Abstract=
Complete Myocardial Revascularization Utilizing Parallel
Sequential Anastomoses

Kay-Hyun Park, M.D.*, Kwhanmien Kim, M.D.*, Tae Gook Jun, M.D.*, Jhingook Kim, M.D.*,
Young Mog Shim, M.D.*, Pyo Won Park, M.D.*, Hurn Chae, M.D.*

We evaluated the feasibility and safety of this method by reviewing the early outcome of
the patients who underwent coronary artery bypass grafting(CABG) utilizing parallel sequential
anastomoses with saphenous vein grafts, comparing with the outcome of the patients
revascularized with grafts having only single distal anastomosis.

During the one-year period of 1995, a total of 79 patients underwent isolated CABG, among
whom 39 patients with sequential vein grafts(sequential group) and 40 patients without
sequential grafts(non-sequential group). There was no difference between the two groups in
terms of preoperative status, except in the extent of the coronary disease; 87.2% of the
sequential group and 45.0% of the non-sequential group had left main andjor triple vessel
involvement.

318 distal coronary anastomoses were done; 198 for the sequential group(5.1/patient) and
120 for the non-sequential group(3.0/patient). In the sequential group, the mean durations of
cardiopulmonary bypass and aortic clamp per one distal anastomosis were 33.5 and 21.1
minutes, respectively. In the non-sequential group, these were 41.8 and 22.7 minutes. There
were two operative deaths, both in the non-sequential group. There was no difference in the
incidence of postoperative complications including myocardial infarction. During the follow-up
period(2 to 15 months), 8 patients(3 in the sequential and 5 in the non- sequential group)
complained of residual or recurrent angina. Comparison of preoperative and postoperative
*'Thallium myocardial perfusion scans in 30 patients showed improved or normal perfusion
reserve in 83.3% of segments bypassed with sequential grafts and 82.5% of segments bypassed
with non-sequential graft(s).

These results show that, utilizing parallel sequential anastomoses with saphenous vein grafts,
we could achieve satisfactory short-term clinical results in patients with extensive coronary
stenoses. So, we conclude that this technique is a safe, technically feasible strategy for CABG,
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which can achieve the aim of complete myocardial revascularization with a limited length of

graft.

(Korean J Thorac Cardiovasc Surg 1997;30:647-55)
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2. Saphenous vein
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Table 1. Preoperative Status
Variable Sequential group Non-sequential group Total
Number of patients 39 40 79
Mean age * standard 60.2 + 9.1 60.3::8.2 60.318.7
deviation(range) (39~176) (39~75) (39~76)
Male : Female 28 : 11 26 : 14 54 : 25
Extent of coronary disease
1 vessel stenosis 9 (0%) 10 (25.0%) 10 (12.7%)
2 vessel stenosis 5 (12.8%) 12 (30.0%) 17 (21.5%)
3 vessel stenosis 27(69.2%) 10 (25.0%) 37 (46.8%)
left main stenosis 7(18.0%) 8 (20.0%) 15 (19.0%)
Symptom presentation
stable angina 12 (30.8%) 20 (50.0%) 32 (40.5%)
unstable angina 27 (69.2%) 20 (59.0%) 47 (59.5%)
Risk factors
diabetes on medication 11(28.2%) 11(27.5%) 22(27.8%)
carotid stenosis = 50% 13(33.3%) 11(27.5%) 24(30.4%)
history or CVA or TIA 5(12.8%) 4(10.0%) 9(11.4%)
serum Cr = 1.5 2(5.1%) 0(0%) 2(2.5%)
preoperative IABP 2(5.1%) 2(5.0%) 4(5.1%)
ejection fraction < 50% 10(25.5%) 7(17.5%) 17(21.5)
NYHA class = III 9(23.1%) 10(25.5%) 19(24.1%)
others tracheal stenosis(1) lung cancer(l) steroid therapy(1l)
Myocardial perfusion scan
number of patients 28 24 52
reversible defect(+) 26(92.9%) (22(91.7%) 48(92.3%)

CVA = cerebrovascular accident
TIA = transient ischemic attack
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number : 21
all in antegrade direction

Fig. 1. Orientation of sequential grafts(left anter coronary
artery system)

number : 19
antegrade : 2

retrograde : 17

Fig. 2. Orientation of sequential grafts(Circumflex system)
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number ; 13

antegrade : 4
VAY

retrograde : 9
\VAY

Fig. 3. Orientation of sequential grafts(right coronary artery
system)

Table 2. Operative Data

X Non-

Sequential sequential Total
Number of distal anastomosis/patient 5.1 30 4.0
Number of proximal anastomosis/patient 28 2.1 2.4
Use of LITA 69.2% 80.0% 74.7%
Total CPB time(min) 170.1 1254 147.2
CPB time(min)/distal anastornosis 335 41.8 36.7
Total ACC time(min) 101.9 69.1 84.6
ACC time (min)/distal anastomosis 20.1 22.7 21.1

LITA = left internal thoracic artery
CPB = cardiopumonary bypass
ACC = aortic cross clamp
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Table 3. Location and direction of sequential grafts

Table 5. Follow-up Results

Number of grafts

Sequential Non-sequential ~ Total

antegrade direction retrograde direction

Angina = class II on discharge 0 1 1

LAD system 21* 0 Follow-up period 2~ 15 months
Circumflex system 2 17 Late death 0 0 0
RCA system 4 9
mixed 4 0 Residual or recurrent angina 3(7.7%) 5(12.5%) 8(10.1%)
Graft stenosis/follow-up i1 4/4 5*/5
= LIMA sequential graft in 1 patient angiography
LAD = left antericr descending coronary artery
RCA = right coronary artery Recurrent arrthythmia 1 1 2%
Follow-up myocardial perfusion
scan
number of patient 26 22 48
Table 4. Immediate Postoperative Qutcome Preoperative scan(+) 20 10 30
Sequential Non-sequential Total * ; successful graft PTCA in all
. ** . supraventricular arrhythmias
Early mortality 0 2(5.0%) 2(2.5%)
Postoperative
TIABP support | 3 4
Myocardial infarction* 4(10.3%) 3(7.5%) 7(8.9%) Table 6. Results of Postoperative Myocardial Perfusion
Neurolopsychologic coraplication ~ 7(17.9%) 5(12.5%) 12(15.2%) Scan-segmental analysis of 144 segments in 48 patients-
Stroke with sequele 2 1 3
. . Coronary . ,
Transient arrhythmia 11(28.2%) 7017.5%)  18(22.8%) . Number of segments with reversible defect
Reoperation due to bleeding K 0 3 artery territory
Wound problems 2 2 4 Sequential  Non-sequential .
. . No grafting
others 2 1 3 grafting grafting
Ventilator support =48 horus 8 6 14 714 13/34 0
Mean ICU stay(days) 3.7 45 4.1 LAD territory (50.0%)* (38.2%) 0
Mean hospital stay(days) 15.7 15.4 15.6
v, new G wave or CK.MB= S0UL Circ.:umﬂex 3/14 6/21 1/13
*;‘; bleeding from al:astomosis site = 1 patient territory (21.4%)* (28.5%)
IABP = intraaortic balloon pump . 3/12 3/21 0/15
ICU = intensive care unit RCA territory (25.0%)*** (14.3%) 0
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*, k% kF% > 0,05 (chi-square test)
LAD = left anterior descending coronary artery
RCA = right coronary artery
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Table 7. Comparison of Preoperative and Postoperative
Scan Results -segmental analysis of 90 segments in 30
patients

Coronary

. Number of segments with poor result*
artery territory

Seque-ntial Non-seq.uential No grafting
grafting grafting
LAD territ 1/11 3/19 0
ITito
ermory ©.1%) (15.8%) 0
Circumflex 2/10 2/10 1/13
territory (20.0%) (20.0%)
RCA temitor 2/9 2/11 0/10
rri
erritory (22.2%) (18.2%) 0
*: 1) new reversible defect, 2) new fixed defect, 3) residual

reversible defect=50% area of one territory, or 4) residual reversible
defect =50% area of preoperative defect

LAD = left anterior descending coronary artery

RCA = right coronary artery
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