Taking care of the soldiers
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Ischemic heart disease is the most common cause of death
worldwide. Coronary artery bypass grafting (CABG)
remains the cornerstone of treatment for patients with
significant left-main or multi-vessel coronary lesions (1).
Each year, at least half a million CABG operations are
carried out worldwide. While the importance of arterial
grafting can never be over-emphasized, particularly for
the routine application of the left internal mammary
artery (LIMA), the autologous saphenous vein graft
(SVG) continues to be widely used conduit for CABG.
However, the long-term success of surgical myocardial
revascularization is limited by SVG failure. Given that more
than half of the vein grafts are occluded by 10 years after
CABG and the magnitude of this clinical problem will keep
on increasing (2), the failure of SVG inevitably imposes a
major burden on health care resources.

If “LIMA is the king,” as every surgeon truly believes,
then SVGs are the soldiers. In a war, soldiers usually die
before the king, including in the metaphorical war against
ischemic heart disease. Even though taking care of the
SVG “soldiers” has been one of the top priorities in recent
decades, the suboptimal patency of SVGs remains the
Achilles heel of CABG. Despite multiple clinical trials,
no specific pharmacological agents have been found that
benefit early SVG remodeling or subsequent accelerated
atherosclerosis (3). Novel therapeutic strategies are
therefore urgently required (4).

Applying percutaneous coronary intervention technology
with the use of drug-eluting stents (DES) or bare-metal
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stents (BMS) has become an increasingly common practice
for the treatment of SVG stenosis (5). Nonetheless, which
type of stent are the most appropriate remains largely
unclear. Recently, two multicenter, randomized, controlled
trials have provided some new insights into feasible choices
for the treatment of SVG stenosis (6,7). Brilakis and
colleagues (6) revealed that the safety and efficacy of BMS
and DES were equivalent for the treatment of de novo SVG
stenosis more than 10 years after CABG. Interestingly,
DES provided superior early patency in the treatment of
aortocoronary SVG lesions at 1 year compared to BMS, but
this advantage dissipated over 5 years (7). Such observations
can certainly impact clinical decision making and cost-
effectiveness analyses. Taken these two timely investigations
together, it actually makes a better sense since the
mechanism involved in SVG failure is indeed very complex
and time-dependant (Figure I).

Central to late vein graft failure is the formation of
a neointima, which usually occurs within 18 months
after CABG. The formation of a neointima involves the
replication of medial vascular smooth muscle cells that
migrate across the internal elastic lamina to the intima,
where they continue to proliferate and secrete extracellular
matrix proteins. Thereafter, atherogenesis is superimposed
on the neointima formation, which ultimately precipitates
late thrombotic occlusion. There is a general consensus that
the inhibition of neointima formation (i.e., vascular smooth
muscle cell proliferation and migration) might reduce
late vein graft failure. However, apart from aggressive
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Figure 1 Natural history of vein graft thickening, atherogenesis, and late failure: timeline and possible mechanisms involved. Modified

with permission from Wan S, Yim AP, Angelini GD, Jeremy JY. Novel strategies for the prevention of vein graft failure. In: He GW, editor.

Arterial grafting for coronary artery bypass surgery, 2nd edition. Springer-Verlag: Singapore, 2006:303-10.

lipid lowering therapy in patients with dyslipidemia, no
pharmacological intervention has so far been successful
in treating late vein graft failure after CABG. Hence, the
search for an effective pharmacological treatment for vein
graft failure has become something akin to the “search for
the holy grail”.

Diverse approaches for preventing neointima formation
have been investigated in recent decades, and some
might constitute viable solutions to the problem. These
approaches include the placement of external stents (8-10),
treatment of vein grafts with cytostatic drugs (11-14), and
gene transfer (15-18). These approaches, which investigate
the etiology of vein graft biology, have all effectively
inhibited neointima formation in a porcine model of vein
into artery interposition grafting (11-18). The findings
from these studies could suggest potentially useful strategies
in the clinical treatment of vein graft disease. However, the
extrapolation of experimental findings to clinical practice
requires caution because it is common for drugs that are
effective in animal models to be ineffective in human
clinical trials. Vascular disease and associated risk factors are
also absent in animal models, but in patients undergoing
CABG, atherosclerosis of the coronary artery is invariably
present. The risk factors for atherosclerosis and vein
graft failure, including diabetes mellitus, hyperlipidemia,
homocysteinemia, smoking, age, and gender, could thus
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render treatments derived from experimental models
ineffective in people. Animal models with atherosclerotic
disease and with the associated risk factors are needed.

Last but not least, the way that a piece of vein was
harvested might be equally important, if not more
important, in prevention of the late SVG failure. It is
generally believed that the greater degree of trauma
associated with SVG harvesting will translate into a higher
rate of SVG failure. Hence, whether endoscopic vein
harvesting is truly “minimally invasive” has been the focus
of a heated debate. An earlier observation (19) indicated that
endoscopic harvesting of SVG was independently associated
with vein graft failure and adverse clinical outcomes. On
the contrary, Souza and colleagues (20,21) repeatedly
demonstrated that SVG harvested with the surrounding
tissue (i.e., the “no-touch” technique) can significantly
improve its long-term patency result.

Each of these proposed strategies might alone be
insufficient to prevent late vein graft failure but could be
useful as a primary blockade of early neointima formation
followed by the secondary administration of effective anti-
atherogenic drugs. This latter therapy should account
for the presence of different risk factors and be adjusted
accordingly. It is hopeful that the combination of several
strategies to address the currently intractable problem of
treating late vein graft failure could lead to an improved
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solution in the future (22). No doubt, even an incremental
advancement in enhancing the durability of the SVG could
positively impact millions of patients.

For surgical myocardial revascularization, the battle plan
appears complex and time-consuming. The past decades
have shown that unfortunately, there is no magic bullet
for the treatment of late SVG failure. Nonetheless, the
principle remains unchanged—Ilike in any war, soldiers
should be protected as much as possible.
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