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Figure 1 Pharmacological responses of ITA and LAD*".
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Figure 2 NO, ratio relative to the control level™.
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Table 1 Progression rates of grafted coronary artery obstructive
disease

average
ITA 18%" 26%"  39% 2% 24%
SVG 46% 45% 67% 38% 49%

All differences statistically significant.
"Kitamura S, et al. (1987)'”, “Manninen HI, et al. (1998)*?,
"Loop FD (1996)*, ""Hamada Y, et al. (2001)*"
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&n ¢
Q : flow (cm?¥/sec)
AR : pressure gradient (dynes/cm?)
1N : viscosity coefficiency (dyne * sec/cm?)
¢ : length (cm) of graft
r : radius (cm) of graft

r — 143 | > |Q —4.18Q

Figure 3 Flow adaptation of ITA graft.
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~4pQ
xr?
, where Q = blood flow

= blood viscosity
r = radius of flow (blood vessel diameter)

Shear Stress (Poiseuille’s Law)

Figure 4 If the RA and ITA endothelial cells function equal-
ly to the same level of shear stress against remodeling, Qrad-
graft must be larger than 8xQita-graft after CABG, where r
rad=2xrita. Thus, when Qrad-graft=Qita-graft after CABG, re-
modeling (string) of the graft is several times more common
for the RA graft than the ITA graft.
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Figure 5 String phenomenon of arterial grafts.
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Figure 6 ITA string and thrombosis.

WRAEA L% HE1T S BT RE: D B 5o

HEIIRERDOBIRE L TDT T T MRAT Y FDESR
TH BEE L L COMBIIFHBLEOA LSS, AH
HHEREDT 25 IRFET SN B NETH 59,

WRES Vol 50, 2010



Bl 5l

— ‘ Endothelial Antiatherosclerotic Enzymes |

(+ET 1)

| eNO Synthase ——— l Macrovascular Disease ‘ = CAD

/\

1 Prostacyclin Synthase

Diabetes Mellitus
—— 1 PKC <+—|| Hyperglycemia
(intracellular)

counteract

= Induced|ROS (Superoxide)

Endothelium of
Internal Thoracic Artery

Resistant to Macrovascular Disease

High eNOS and Prostacyclin Synthase Level

Figure 7 The possible reason why CABG (cITA) is superior to PCI in diabetics.
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There are several fundamental and interesting questions to be solved with regard to coronary artery bypass grafting
(CABG) surgery. 1) Why can patients with an internal thoracic artery (ITA) graft to the left anterior descending artery (LAD)
live longer than those with a saphenous vein graft to the LAD? 2) Why can bilateral ITAs prolong life better than one ITA?
3) Why can CABG with an ITA give rise to better survival for diabetic patients than percutaneous coronary interventions (PCI).
In this article, I put an emphasis on the beneficial impact of excellent endothelial function of the ITA graft on prevent-
ing coronary spasm, smooth muscle cell migration, platelet adhesion and thrombosis, all of which result in atherosclerotic
progression in target coronary arteries as well as in the graft itself. The physiologic and metabolic effects of the ITA graft
such as adaptation and remodeling of the graft, and the production of nitric oxide and prostanoids should be taken into

consideration when we debate the merits of CABG versus PCIL (J Jpn Coll Angiol, 2010, 50: 247-255)

Online publication August 20, 2010
WRE % Vol. 50, 2010 255



