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Free Flow in Internal Thoracic Artery and Internal Thoracic Artery-Radial
Artery Composite Graft

Jong Bum Choi, M.D.*, Kwang Pyo Koh, M.D.*, Mee Kyung Lee, M.D*.
Dae Woong Ryu, MD.*, Sam Youn Lee, MD.*

Background: The Y-composite graft of internal thoracic artery and radial artery is commonly used in coronary
bypass surgery. The aim of this study is to look for a way to raise the free flow of the internal thoracic graft
and to see flow dynamics of the Y-graft. Material and Method: In 15 patients undergoing coronary bypass
surgery, free flow of the in-situ internal thoracic artery graft was measured using two different papaverine
application methods; extraluminal papaverine spray in 7 patients and intraluminal papaverine injection in 8. In 18
other patients for whom the Y-graft was used, total free flow and flow changes from the two ends were
measured. Result: The free flow of the in-situ internal thoracic artery graft almost doubled with internal papaverine
injection than with external papaverine spray (47.7+9.6 mL/min vs. 100.8+26.3 mL/min, p<0.001). Total flow of
the Y-composite graft was significantly more than either flow of the internal thoracic artery end or radial artery
graft end (173.3+453 ml/min vs. 121.1+343 mb/min or 117.5%+428 mL/min). When both ends of the
Y-composite graft were opened, free flows from the two ends were similar (85.4+27.8 ml/min vs. 87.9+424
mL/min, p=0.772). The flow of one end of the Y-composite graft was increased significantly by clamping of the
other-end than when both ends were opened. Conclusion: Intraluminal papaverine injection is very effective in
raising free flow of the intemal thoracic artery graft, and the free flow of the Y-composite graft of in-situ internal
thoracic artery and free radial artery graft is more than that of the in-situ internal thoracic artery graft. The flow of
one end flow of the Y-graft may be altered by the flow change of the other end.

(Korean J Thorac Cardiovasc Surg 2004;37:839-844)
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Table 1. Free flow of internal thoracic artery on different preparations in patients with on-pump coronary bypass surgery

Preparations ITA flow (mL/min) p Value
Papaverine spray (n=7) 47.7+9.6
Intraluminal papaverine (n=8) <0.001*
Before excision of distal segment 100.8+26.3
After excision of distal segment 127.0£40.2 0.016"

Mean + SE; 1TA=Internal thoracic artery; *=Nonparametric Mann-Whitney U test;

Table 2. Comparison of internal thoracic artery flows after
intraluminal papaverine treatment between on-pump CABG and
off-pump CABG group

Groups ITA free flow (mL/min) p Value
On-pump CABG (n=12) 105.6+34.7 0.121
Off-pump CABG (n=14) 122.7+30.3 '

Mean+SD; Nonparametric statistics (Mann-Whitney); ITA=Internal
thoracic artery.

Table 3. Free flow of internal thoracic artery and radial artery in
Y-composite grafts

ITA flow with/without RA closure (n=18)

ITA1 121.1434.3 mL/min :l

ITA2 85.4127.8 mL/min p <0.001
Correlation coefficient=0.818 (p <0.001)

RA flow with/without ITA closure (n=18)

RA1 117.5+42.8 mL/min

RA2 87.9+42.4 mL/min :l p<0.001
Correlation coefficient=0.48 (p=0.043)

Mean £ SE; ITA=Internal thoracic artery; RA=Radial artery;
ITA1= ITA flow with RA closure; ITA2=ITA flow without RA
closure; RA1=RA flow with ITA closure; RA2=RA flow without
ITA closure.

S B 14 Aolel ShEE Hel Fakel Hol
= R hZr 7 B9 105.6+34.7 mLet EF 121.7+30.3
mL; p=0.121). (Table 2)

YCHUIARY =5 58 42 o W w155

ot 85.4+27.8 mL9}

T=Nonparametric Wilcoxon signed rank test.

Table 4. Comparison of internal thoracic artery/radial artery flow
and total flow of both sides in Y-composite grafts

ITA1 vs. Total Composite flow (n=18)

ITAl 121.1+34.3 mL/min

Total 173.3£45.3 mL/min ] p<0.001
Correlation coefficient=0.501 (p=0.034)

RA1 vs. Total Composite flow (n=18)

RAl 117.5£42.8 mL/min

Total 173.3£45.3 mL/min :' p<0.001
Correlation coefficient=0.60 (p=0.009)

Total=Y-graft flow without closure of two branches of the graft;
ITAI=ITA flow with RA closure; RA1=RA flow with ITA

closure.

Table 5. Comparison of intemal thoracic artery and radial artery
flow in Y-composite grafts

ITA1 vs. RA1 flow (n=18)
ITA1 121.1+34.3 mL/min
RAl 117.5£42.8 mL/min p=0.742
Correlation coefficient=0.513 (p=0.029)

ITA2 vs. RA2 flow (n=18)
1ITA2 85.4£27.8 mL/min
RA2 87.9+42.4 mL/min :l p=0.772
Correlation coefficient=—0.109 (p=0.668)

ITA1=ITA flow with RA closure; ITA2=ITA flow without RA
closure; RA1=RA flow with ITA closure; RA2=RA flow without
ITA closure.
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