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Intraoperative Measurement and Analysis of
Coronary Artery Bypass Graft Flow

Kay Hyun Park, M.D. *, Hurn Chae, M.D.*, Yang Ku Yun, M.D. *,
Jae Woong Lee, M.D. **, Kwhan Mien Kim, M.D. *, Tae Gook Jun, M.D. *,
Jhin Gook Kim, M.D.*, Young Mog Shim, M.D.*, Pyo Won Park, MD.*

This study aimed to determine factors that influence blood flow through coronary bypass
grafts and to analyze relationship between the graft flow and postoperative outcome.

Blood flow through 146 bypass grafts(GBF) was measured with transit-time ultrasound
flowmeter  during coronary artery bypass grafting operations in 50 patients. Single and
multiple regression analyses were done for relationships between the GBF and four variables:
internal diameter of recipient coronary artery, myocardial value of bypassed branch(es), type of
graft, and finding of preoperative myocardial perfusion scan. The relationship between GBF
and postoperative scan finding was also analyzed.

1. The mean GBF was significantly higher in sequential grafts than in single vein grafts or in
internal thoracic artery grafts(61.5 vs. 46.9 and 42.5 ml/min).

2. Myocardial value and recipient artery diameter were found to be the factors determining
GBF. There was no correlation between GBF and presence of perfusion defect in the
preoperative scan.

3. Myocardial value was found to be more important than recipient artery diameter in
determinintg GBF.

4. Reversible perfusion defects were more frequently found in the areas supplied by grafts
with low GBF. But this fact had only mild statistical significance.

These results suggest that blood flow through a bypass graft is more determined by the
size of its supplying myocardium than by the size of recipient artery. So, we can expect
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Table 1. Type and Target Vessels of Grafts
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Table 2. Mean Value of Blood Flow of Bypass Grafts

Target vessel Type of graft

tial simple
(site of the most distal anastomosis) ITA sequential simp

vein vein

Left anterior descending artery 14 I3 8
Diagonal branch 2 7 19
Obtuse marginal branch 0 21 19
Right coronary artery 0 13 10
Posterior descending artery 0 5 13
Posterolateral branch 0 1 1
Total 16 60 70

ITA = internal thoracic artery
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Mean flow £ S.D. Range

Number = ymin)  (ml/min)
Single graft
LAD
LIMA 14 454 1 28.0 15~100
Saphenous vein 8 48.1  30.6 15~ 105
Diagonal 19 429 1 231 15~100
Obtuse marginal 12 363 L 356 10~ 145
RCA 10 81.0 £ 33.0 40~ 150
PDA 13 450 239 15~ 90
LAD + diagonal* 10 935 L 246 65--130
. t
Sequential graft
Diagonal-LAD 13 60.8 + 299 15~130
Diagonal-Diagonal 8 488 1 213 15~ 85
OM-OM 20 58.0 &L 272 20~120
RCA-PDA(or PL) 13 68.5 L 262 20~100
PDA-PL 5 79.0 L 20.7 60~ 110

*

; patients in whom LAD and diagonal branch(es) are
separately grafted.

t ; p<0.05(Wilcoxon rank sum test)

LAD : Left Auterior Descending Artery

LIMA : Left Internal Mammary Artery

RCA : Right Coronary Artery

PDA : Posterior Descending Artery

OM : Obtuse Marginal Artery

PL : Postero-Lateral Artery
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Fig. 1. Myocardial value vs graft flow.
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- (Duncan's multiple range test)

ANOVA p 001
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H
[=]

1.75-2.0 >=25
Recipient Artery Diameter (mm)

Fig. 2. Recipient coronary artery diamter vs graft flow.
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Fig. 3. Graft type vs graft flow.

Table 3. Factors Determining Coronary bypass Graft Flow
(multiple linear regression analysis)

Variable Corre']a'tlon p value
coefficient
Myocardial value 0.48 < 0.01
Recipient artery diameter 0.29 < 0.01
Graft type < 0.01
(sequential vs non-sequential)
Perfusion defect n.s.

(preoperative Thaillium scan)
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p <0.05 (chi-square)

100 -
90
80
70
60
501
40
30
20
10

percent

. . L)
-30 to -40% -10 10 -20% >= 0%

-20 to -30% 0to-10%

T =< -50%
-40 to -50%

Fractionat flow difference

{ no follow-up scan [___| reversible defect (-) WM reversible defect (+){

%% no follow-up scan reversible defect (-) TR reversible defect (+)}

Fig. 4. Graft flow vs postoperative scan finding.
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Fig. 5.
finding.
Fractional flow difference = (measured graft flow
graft flow) x 100

Estimated graft flow = 7.2 X [myocardial valuc] + 169 x
[recipient coronary artery diameter] +— 9.3 X [sequential?]*
— 17.9 x [IMA?]** — 6.8

(*; 1 if sequential graft, O if non-sequential graft, **; 1 if

Fractional flow difference vs postoperative scan

- estimated

IMA graft, O if saphenous vein graft)
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