
Elbatarny, Tam, Fremes Commentary

A
D
U
L
T

See Article page 96.
Histological
Radiographic

Graft

Vein Graft Disease post-CABG

Antithrombotic
Prophylaxis

Harvest
Technique

Intraoperative
Storage Solution
Commentary: How does the vein
look? Intraoperative storage
strategy and vein graft
disease prevention
Changes
Morphological

Changes
Patency

Patient Outcomes

VGD assessment is complex and multifactorial;
storage solution is a modifiable factor.
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Intraoperative vein graft storage
solution impacts 12-month vessel
wall thickening.
Malak Elbatarny, MD,a Derrick Y. Tam, MD,b and
Stephen E. Fremes, MD, MSc, FRCSCb

Vein graft disease (VGD) post-coronary artery bypass graft-
ing (CABG) is a common and challenging clinical problem.
Percutaneous coronary intervention of VGD is associated
with significantly greater 2-year ischemic events compared
with all-comers,1 and with the majority of patients with
VGD having patent internal mammary grafts, repeat ster-
notomy is also a high-risk operation. Saphenous vein grafts
(SVGs) remain the most commonly used grafts in CABG
and therefore there has been increasing interest in devel-
oping techniques for improving their long-term patency.
The current methods for vein graft storage, in decreasing
popularity, include: various buffered saline solutions, un-
buffered saline, and autologous blood, most commonly
cold with heparin.2 A secondary study of vein graft preser-
vation solution in the PREVENT IV RCT suggest that the
use of buffered saline may be associated with less vein graft
failure compared with saline and blood solution, high-
lighting the importance and need to better understand the
role of vein graft preservation after harvesting.

We congratulate Perrault and colleagues3 for their
elegant study in this issue of the Journal investigating the
impact of intraoperative storage solution on VGD progres-
sion. The authors studied 125 individuals from 7 centers in 3
countries. All patients underwent CABG using 2 SVGs to
both the circumflex and right coronary artery territory.
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Using a within-patient, double-blinded randomization
design, each of the patients’ 2 vein segments were randomly
assigned to normal saline or DuraGraft storage solution (So-
mahlution, Inc, Jupiter, Fla). The study solution, previously
known as glutathione, ascorbic acid, and L-arginine
(GALA), is a specialized buffered saline containing the
aforementioned components. On-pump CABG was per-
formed in 98% of cases. Duration of storage, target vessel
size, and grafting areas were all equivalent between both
groups. The within-patient design eliminated patient or
vein-harvester confounders. Vessel diameter and graft
length were equivalent between groups. Investigators used
sequential multidetector computed tomography imaging
to demonstrate at 12 months significantly smaller overall
mean SVG wall thickness after treatment with DuraGraft
compared with saline (0.12 � 0.06 vs 0.20 � 0.31 mm;
P ¼ .02). The effect was more pronounced in the proximal
graft segments (0.11 � 0.03 vs 0.21 � 0.33 mm; P ¼ .01).
Maximum graft narrowing was also reduced in the Dura-
Graft SVGs at 12 months (4.7 � 12.7% vs 0.2 � 3.8%;
P ¼ .01). We also congratulate the authors for achieving a
very high SVG patency rate; the number of occlusions
was 18 and similar between groups. There were no deaths
or need for repeat revascularization.
This study should be interpreted in the context of some

limitations. First, the primary study outcomes (change in
wall thickness at 3 months and change in maximum narrow-
ing at 12 months) were not statistically different; therefore,
all other findings are exploratory. Because of multiple study
endpoints, there is also an increased risk of a type 1 error.
A potential unmeasured confounder could result from
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variation in the duration or volume of antegrade cardiople-
gia delivered through grafts; this common practice has been
linked with endothelial vein damage.4 Wall thickness is a
convenient and quantifiable outcome of interest; however,
it remains a surrogate for vein graft atherosclerosis or occlu-
sion. Although multidetector computed tomography wall
thickness has been correlated with intravascular ultrasound
(IVUS) findings in native coronary arteries,5 it has not been
formally validated for clinically relevant SVG changes.

The use of optical coherence tomography, which has 10
times the resolution of IVUS, may be superior to IVUS
for the detection of vascular pathology6 and has even
been used to detect conduit damage intraoperatively post-
harvest.7 In vitro studies have shown significantly greater
vein viability with DuraGraft compared with Hank’s
Balanced Salt Solution, with prolonged durations of stor-
age, although longer than is typical during CABG. Early
histologic changes are presumably precursors of more pro-
nounced morphologic findings of VGD. The ability to
correlate histologic and functional parameters at the time
of harvest with delayed morphologic changes and clinical
adverse outcomes would be highly useful and represents a
potential future research direction. This may also elucidate
the mechanism of action of DuraGraft on preserving SVG
viability, which was outside the scope of this study. Finally,
delaying progression of VGD as demonstrated by high-
resolution imaging may not translate to improved clinical
outcomes.

Given that nearly one half of vein grafts are occluded
by 10 years,8 there remains considerable room for
improvement. Antithrombotic pharmacologic prophylaxis
optimization may represent another strategy to optimize
long-term patency. A recent network meta-analysis
suggested dual antiplatelet therapy rather than aspirin
monotherapy was associated with reduced VGF without
increase in major bleeding risk.9 External vein graft
stenting has been shown to slow progression of late
VGD with high-resolution imaging, but this finding did
not translate to reduced late graft failure and clinical
outcomes were not assessed10,11; clinical benefit may be
elucidated by the ongoing larger VEST pivotal trial
(NCT03209609), which incorporates major adverse
cardiac and cerebrovascular events as a secondary
outcome. Finally, harvest technique may be among the
most important factors. The no-touch harvest technique
is associated with preserved histologic and endothelial
108 The Journal of Thoracic and Cardiovascular Surg
function8 and excellent patency, perhaps even approaching
that of arterial grafts in the long term.10-12

In summary, reasons for VGD are multifactorial. Poten-
tial for improvement in SVG occlusion rates into the single
digits, as demonstrated in this trial, at 1 year seems feasible.
Intraoperative storage solution represents a relatively sim-
ple intervention with both in vitro and clinical evidence
for improvement in graft quality. Further study is required
to determine the incremental benefit of ideal solution
choice, among other intraoperative and perioperative vari-
ables, and to correlate these with biological changes and
clinically relevant outcomes.
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