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coronary bypass Saphenous veins remain a source of conduit for use in surgical coronary bypass graft revascularisation
grafting, embolism, procedures. Saphenous vein grafts have a progressive closure rate estimated to be 12% to 20% at the end
coronary angioplasty of the first year, and approximately 50% by 10 years. Regarding secondary revascularisation in these

cases, reoperation carries substantially increased morbidity and mortality rates, making saphenous
coronary intervention, in particular stent implantation, a more attractive means of revascularisation.
However, this procedure carries a significant risk of major adverse clinical events, predominantly
myocardial infarction or reduced antegrade flow (non-reflow phenomenon), mainly due to distal
embolisation of atherothrombotic debris and distal microvascular occlusion. Embolic protection devices are
used to reduce the risk of distal embolisation. There are two different designs: filter and occlusion-
aspiration devices. In this article we present the different systems of embolic protection devices in
saphenous percutaneous intervention and the previously published information is reviewed.
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Abbreviations

SVG  Saphenous vein graft

PCI Percutaneous coronary intervention
MACE Major adverse cardiac event

M Myocardial infarction

EPD  Embolic protection device

The scope of the problem

Saphenous veins remain a source of conduit for use in surgical
coronary bypass graft revascularisation procedures. Saphenous
vein grafts (SVG) have a progressive closure rate, estimated to be
12% to 20% at the end of the first year and approximately 50% by
10 years!. Graft disease results from intimal hyperplasia, mostly
within the first year, followed by atherosclerotic plaque build up with
superimposed thrombus?. Some characteristics differentiate this
lesion from that of the native vessel: lesions are diffuse and
concentric with thin or absent fibrous cap; foam cells and lipid
debris are in contact with blood; lesions are friable and affect large
vessels. Regarding secondary revascularisation in these cases,
reoperation carries substantially increased morbidity and mortality
rates®, making SVG percutaneous coronary intervention (PCI), in
particular stent implantation, a more attractive means of
revascularisation*®. Percutaneous interventions in SVG represent
10-15% of the totality of PCI in United States®.

However, SVG PCI carries a significant risk of a major adverse
clinical events (MACE), predominantly myocardial infarction (Ml) or
reduced antegrade flow (non-reflow phenomenon)’, although
mortality may be increased by 10-fold compared with PCl in native
vessels®. The major factor is distal embolisation of atherothrombotic
debris and distal microvascular occlusion’?14. Embolic protection
devices (EPD) are used to reduce the risk of distal embolisation
during SVG PCI. In the present article, we present the different
systems of embolic protection devices in saphenous percutaneous
intervention and the previous published information is reviewed.

Type of embolic protection devices

There are two types of EPD: filter and occlusion-aspiration devices.
These systems have different characteristics and to date none has
demonstrated enough advantages over the other mechanisms to be
ideally recommended universally.

Distal embolic filter devices maintain distal perfusion and allow
injection of contrast medium during PCl while trapping most
particulate debris. Embolic filters include the FilterWire-EZ™ (Boston
Scientific Inc, Natick, MA, USA), the Interceptor Plus Coronary Filter
System™ (Medtronic Vascular, Santa Rosa, CA, USA) and the Spider™
(eV3, Inc., Plymouth, MN, USA) (Figure 1). The advantages are that
they preserve antegrade flow, contrast imaging is possible
throughout the procedure and they are very simple to use. However,
they are associated with limitations such as the fact that may not be
able to capture all the debris, it may also be difficult to evaluate
retrieval of the debris during the procedure, delivery catheters may
cause embolisation before filter deployment and the possibility of
snagging of the retrieval sheath on the stent.
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Figure 1. Picture of the Spider™.

Based on a different concept, proximal and distal occlusion-
aspiration devices suspend antegrade flow during the intervention.
The stagnant column of blood containing particulate debris and
humoural mediators is aspirated before relief of occlusion and
restoration of flow. The group of proximal occlusion devices
(Figure 2) is represented by the Proxis Embolic Protection System™
(St. Jude Medical, Minneapolis, MN, USA). The advantages of this
device are the myocardial protection during wire crossing, no
landing zone is required, the 0.014” wire can be chosen, the
utilisation of large lumen catheters allows aspiration of large
thrombus and finally the lesion can be visualised by contrast
suspension. Unfortunately, they also have limitations: there is no
antegrade flow with the subsequent possibility of myocardial
ischaemia during the procedure, its utilisation is more complex than
the distal filters and they can not be used in ostial disease.

Figure 2. Picture of the Proxis embolic protection system.
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Finally, the distal occlusion-aspiration devices are represented by the
PercuSurge GuardWire™ (Medtronic Vascular, Santa Rosa, CA,
USA) (Figure 3) and the TriActive System™ (Kensey Nash, Exton,
PA, USA). It is easy not only to cross the lesion with the device but
also to retrieve it at the end of procedure, they are able to aspirate
large and small particles and they reliably trap the debris. The
disadvantages are that there is no antegrade flow causing patient
intolerance in 5-8% of cases, balloon-induced injury may occur if
they are not used carefully and it is difficult to get adequate imaging
during the procedure.

Figure 3. PercuSurge GuardWire system.

Although, as has been mentioned above, none of these devices has
demonstrated more efficacy than others in a randomised trial, some
recommendations can be made based on anatomical considerations
and tolerance of absence of antegrade flow: distal occlusion may be
the preferred choice in cases of proximal disease with high plague or
thrombus burden; filters may be proposed in cases of poor tolerance
for ischaemia or single remaining grafts without distal disease and
proximal occlusion devices would be indicated in grafts with distal
disease, especially in relatively straight vessels.

Key evidence of embolic protection devices
Previous studies have been published evaluating the results of EPD.
Interestingly only one randomised controlled trial, the SAFER
(Saphenous vein graft Angioplasty Free of Emboli Randomised)
trial, demonstrated a reduction in the endpoint with the EPD versus
conventional guidewire use. Subsequent EPDs have only been
tested against an active control group in noninferiority comparisons
(Table 1 and Figure 4).

The SAFER trial®®: in this study, 801 patients with SVG stenosis were
randomly assigned to stent placement over the shaft of a distal
protection device (PercuSurge GuardWire™) or a conventional
angioplasty guidewire. The use of the EDP device during stenting,
with or without the concomitant administration of a glycoprotein
[Ib/llla inhibitor, was associated with a highly significant reduction in
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Table 1. Trials evaluating embolic protection devices.

Device type Patients MACE at p
1 month (%)
Distal occlusion
SAFER 801 0.004*
GuardWire™ 9.6
Conventional wire 16.5
PRIDE 631 0.02#
TriActiv™ 11.2
GuardWire™ or FilterWireEX™ 10.1
Distal Filter
FIRE 651 0.0008#
FilterWireEX™ 9.9
GuardWire™ 11.6
AMEthyst 797 0.025#
Interceptor Plus™ 8
GuardWire™ or FilterWireEX™ 7.3
SPIDER 732 0.012#
SPIDER™ 9.1
GuardWire™ or FilterWireEX™ 8.4
Proximal occlusion
PROXIMAL 594 0.006#
Proxis™ 9.2
FilterWire or GuardWire™ 10

* Superiority; # Noninferiority

MACE. The primary endpoint, a composite of death, myocardial
infarction, emergency bypass, or target lesion revascularisation by
30 days, was observed in 65 patients (16.5%) assigned to the
control group and 39 patients (9.6%) assigned to the EPD. This
reduction was driven by myocardial infarction (8.6 vs. 14.7%) and
non-reflow phenomenon (3 vs. 9%). In this study, use of a distal
balloon occlusion device was independently predictive of lower 30-
day rates of MACE. The risk of 30-day MACE is increased in more
diffusely diseased grafts and in bulkier lesions, but a significant
benefit of the GuardWire was seen across all levels of MACE risk
rather than just those perceived to be at highest risk?®.

In the FIRE (FliterWire EX™ Randomised Evaluation) trial’’, 651
patients undergoing percutaneous intervention of saphenous vein
lesions were randomised, in a noninferiority study, to distal
protection with the filter-based FilterWire EX versus the GuardWire
balloon occlusion and aspiration system. Initial procedure success
was excellent for both devices (97 and 96% respectively). The

164 M Treatment
M Control

SAFER FIRE PRIDE
Figure 4. MACE at 30 days of different trials and registries. Only
SAFER demonstrated a reduction in the endpoint with the EPD versus
conventional guidewire use. Subsequent EPDs were tested against an
active control group in noninferiority comparisons.

SPIDER  PROXIMAL  AMEthyst
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primary endpoint, the composite incidence of death, myocardial
infarction or target vessel revascularisation at 30 days occurred in
9.9% of FilterWire EX patients and 11.6% of GuardWire patients.
The outcome, in term of the composite endpoints, remained
comparable at six months; but an additional 10 percent of patients
had a new event (21.9 vs. 19.3% overall)!8. Target vessel
revascularisation was required in 9.1%.

The PRIDE (PRotectlon During saphenous vein graft intervention to
prevent distal Embolisation) study!® is a prospective randomised
non-inferiority trial comparing outcomes of 631 patients with
coronary ischaemia and lesions in SVG treated with TriActiv System,
a balloon-protection flush and extraction device, versus a control
group treated with GuardWire system or Filterwire EX. In terms of
the primary endpoint, composite incidence of cardiac death,
myocardial infarction, or target lesion revascularisation at 30 days,
the TriActiv System was not inferior to the other devices (11,2 vs.
10,1%) but patients in the TriActive group were more like to require
blood transfusion. This was associated with technical problems in
the design of the haemostatic valve in combination with the use of
8 Fr guiding catheters.

The PROXIMAL (PROXIMAL protection during saphenous vein graft
intervention) trial?® prospectively randomised a total of 594 patients
undergoing stenting of 639 saphenous vein grafts using a
noninferiority design to compare two treatment strategies: control
(distal protection whenever possible, with no protection when lesions
where not amenable to distal protection) or test (proximal protection
when possible, distal when not). In both groups, when distal
protection was used, either the FilterWire or the GuardWire could be
used. The Proxis Embolic Protection System is a single operator
catheter that is deployed proximal to the target lesion before crossing.
It is designed with the aim of circumvent the limitations of distal
embolic protection. The primary endpoint was a 30-day composite of
death, myocardial infarction and emergent coronary artery bypass
graft surgery or target vessel revascularisation. When analysed by
intention to treat, proximal protection was not inferior. The primary
endpoint occurred in 10% of control patients and 9.2% of test
patients. When analysed by device used, the composite endpoint was
less frequent in the proximal protection (7.1% vs.11.7%). When
lesion where amenable for either device, the primary end point
occurred in 7.4% of proximal protection patients and 12.2% of distal.
The AMEthyst (Assessment of the Medtronic avE inTerceptor
sapHenous Vein graft filter sYSTem)?! is a randomised, noninferiority
trial that enrolled 797 patients undergoing PCI with stenting of SVG
stenosis. Patients were assigned to either the Interceptor (a steerable,
expandable vascular filter) or control distal protection (GuardWire or
FilterWire EZ). Primary endpoint (composite occurrence of death,
myocardial infarction or urgent repeat revascularisation through 30
days) was observed in 8% and 7.3% of Interceptor and control-
treated patients respectively, indicating that this device is not inferior
when compared with the control.

Finally, the SPIDER (SaPhenous vein graft In a Distal Embolic
protection Randomised) trial?? is a randomised, noninferiority trial
comparing the Spider Filter System with the FilterWire or Guardwire.
In this trial again there were no differences between the two arms of
treatment (9,1% vs 8,4%).
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In an attempt to characterise the level of baseline risk and the
possible existence of predictors of MACE in SVG PCI, 3,992 patients
with 4,314 lesions, enrolled in five randomised trials and
one registry, were analysed?3. The trials pooled for analysis were:
SAFER, FIRE, CAPTIVE?, PROXIMAL, SPIDER and BLAZE 1%
When 30-day MACE predictors were identified, the strongest
independent were SVG degeneration score (P<0.0001) and
estimated plaque volume (P<0.0001). Angiographic evidence of
thrombus (p=0.003), increasing patient age (p=0.005), glycoprotein
lIb/Illa inhibitor use (p=0.02) and current smoking (P=0.03) were
also independent predictors of adverse outcome. A very important
conclusion of this study is that although the absolute risk for MACE
increases with higher SVG degeneration score and plaque volume, a
relative benefit is maintained across all categories of risk.

Other issues

A very important matter is that, despite the demonstrated benefit
and the current recommendation IB in the ACC/AHA and ESC
guidelines??’, the utilisation of these devices is still far from the
desired rates. In an analysis of 19,546 SVG PCl procedures in the
American College of Cardiology-National Cardiovascular Data
Registry from January 2004 to March 2006, EPD were only used in
22%. Nineteen percent of these centres did not use EPDs and 41%
used them in <10% of cases. Variables associated with their use
were higher age, male gender, older grafts, longer lesions and
class C lesions. Patients were less likely to receive an EPD if they
had class <3 TIMI flow or previously treated lesions. There was
a weak correlation between annual hospital PCI volume and EPD
use. In this analysis, EPD use was independently associated with a
lower incidence of no-reflow but not in-hospital mortality?®. In the
same way, in the Spanish registry of 200729, the protection devices
were used in only 19%.

Various reasons may be suggested to explain the clear disparity
between the current type | recommendation and real world practice.
Firstly, SVG interventions represent a low percentage of the total
amount of PCI, specially outside the United States. Although, in the
US, the percentage may reach 10-15%?°, in European countries it is
far less common, as is demonstrated in the mentioned Spanish
registry, where the SVGs were only 2,6%2°. This fact could mean that
the actual number of percutaneous interventions in SVG per operator
per year may be too low to get the necessary skills with these
devices. Secondly, the complex properties of some of these devices
may also play a role. Lastly, the main reason may be the current
evidence available: as was mentioned earlier, only the SAFER trial
compared one device with conventional wire and the rest of the
studies were noninferiority designs compared with the GuardWire
device. In SAFER!, although the primary endpoint was achieved, it
was a composite endpoint of death, MI and non-reflow, and there
were no differences in death at 30 days. This fact has been
confirmed in the above mentioned American College of Cardiology-
National Cardiovascular Data Registry and this lack of benefit in the
hard endpoint of in-hospital death may have forced a limitation in
their use. Probably this reason is the main one, because in that
registry there was a weak correlation between annual hospital PCI
volume and EPD use.
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Clinical implications

[t has been clearly proven that PCl in SVG is associated with a higher
incidence of myocardial infarction and death’-® Unfortunately,
although llb-llla inhibitors are a valuable tool in the reduction of
cardiac events in native vessels, their benefit in SVG has not been
demonstrated®. What this means is that precisely in one of the most
unfavourable scenarios, the usefulness of these valuable drugs is
lacking. Frequently, the graft has degenerated, and all efforts to
minimise embolisation and non-reflow must be attempted. Direct
stenting has demonstrated a reduction in CKMB and troponin release
in this context333, so it should be the preferred approach in all the
possible cases. Besides, EPD should also be used in as many cases
as possible. Their benefit in terms of MI and non-reflow have been
proven, and the absence of benefit in death in the SAFER trial and in
the American College of Cardiology-National Cardiovascular Data
Registry should not be a reason for under-use. We should remember
that in this last and larger cohort, only the in-hospital deaths were
registered, while in the SAFER trial it was the 30-days mortality. It has
been previously reported that there is a linear relationship between
CK-MB and troponin release and death in follow-up3+3®.

Final remarks

In summary, saphenous vein graft percutaneous intervention is
associated with a high risk of MACE, mainly periprocedural M| or
reduced antegrade flow, but also increased mortality. The major
factor is distal embolisation of atherothrombotic debris and distal
microvascular occlusion. The use of embolic protection devices
shows a benefit in reducing major adverse cardiac events and that
effect is maintained across all categories of risk. However, despite
the demonstrated advantages associated with these devices, their
utilisation is much lower than the desired percentages. Due to this,
and given the lack of benefit of IIb-llla inhibitors in this complicate
setting, special effort should be done in trying direct stenting and
the utilisation of embolic protection devices in all the possible cases
of percutaneous interventions in saphenous vein grafts.

References

1. Nwasokwa ON. Coronary artery bypass graft disease. Ann Intern
Med 1995;123(7):528-545.

2. Weintraub WS, Jones EL, Craver JM, Guyton RA. Frequency of
repeat coronary bypass or coronary angioplasty after coronary artery
bypass surgery using saphenous venous grafts. Am J Cardiol
1994;73(2):103-112.

3. Weintraub WS, Jones EL, Morris DC, King SB, Ill, Guyton RA,
Craver JM. Outcome of reoperative coronary bypass surgery versus coro-
nary angioplasty after previous bypass surgery. Circulation
1997,95(4):868-877.

4. Hong MK, Mehran R, Dangas G, Mintz GS, Lansky A, Kent KM,
Pichard AD, Satler LF, Stone GW, Leon MB. Are we making progress with
percutaneous saphenous vein graft treatment? A comparison of 1990 to
1994 and 1995 to 1998 results. J Am Coll Cardiol 2001; 38(1):150-154.

5. Savage MP, Douglas JS, Jr., Fischman DL, Pepine CJ, King SB, llI,
Werner JA et al. Stent placement compared with balloon angioplasty for
obstructed coronary bypass grafts. Saphenous Vein De Novo Trial
Investigators. N Engl J Med 1997,337(11):740-747.

EURO

PCR

6. Baim DS. Percutaneous treatment of saphenous vein graft disease:
the ongoing challenge. J Am Coll Cardiol 2003;42(8):1370-1372.

7. Piana RN, Moscucci M, Cohen DJ, Kugelmass AD, Senerchia C,
Kuntz RE, Baim DS, Carrozza JP Jr. Palmaz-Schatz stenting for treatment
of focal vein graft stenosis: immediate results and long-term outcome.
J Am Coll Cardiol 1994; 23(6):1296-1304.

8. Abbo KM, Dooris M, Glazier S, O'Neill WW, Byrd D, Grines CL,
Safian RD. Features and outcome of no-reflow after percutaneous coro-
nary intervention. Am J Cardiol 1995; 75(12):778-782.

9. de Feyter PJ. Percutaneous treatment of saphenous vein bypass
graft obstructions: a continuing obstinate problem. Circulation
2003;107(18):2284-2286.

10. Grube E, Gerckens U, Yeung AC, Rowold S, Kirchhof N, Sedgewick J,
Yadav JS, Stertzer S. Prevention of distal embolization during coronary angio-
plasty in saphenous vein grafts and native vessels using porous filter protec-
tion. Circulation 2001; 104(20):2436-2441.

11. Keeley EC, Velez CA, O'Neill WW, Safian RD. Long-term clinical out-
come and predictors of major adverse cardiac events after percutaneous
interventions on saphenous vein grafts. J Am Coll Cardiol
2001;38(3):659-665.

12. Webb JG, Carere RG, Virmani R, Baim D, Teirstein PS, Whitlow P,
McQueen C, Kolodgie FD, Buller E, Dodek A, Mancini GB, Oesterle S.
Retrieval and analysis of particulate debris after saphenous vein graft
intervention. J Am Coll Cardiol 1999; 34(2):468-475.

13. Topol EJ, Yadav JS. Recognition of the importance of embolization
in atherosclerotic vascular disease. Circulation 2000;101(5):570-580.

14. Gorog DA, Foale RA, Malik I. Distal myocardial protection during
percutaneous coronary intervention: when and where? J Am Coll Cardiol
2005;46(8):1434-1445.

15. Baim DS, Wahr D, George B, Leon MB, Greenberg J, Cutlip DE,
Kaya U, Popma JJ, Ho KK, Kuntz RE; Saphenous vein graft Angioplasty
Free of Emboli Randomized (SAFER) Trial Investigators. Randomized trial
of a distal embolic protection device during percutaneous intervention of
saphenous vein aorto-coronary bypass grafts. Circulation 2002;
105(11):1285-1290.

16. Giugliano GR, Kuntz RE, Popma JJ, Cutlip DE, Baim DS.
Determinants of 30-day adverse events following saphenous vein graft
intervention with and without a distal occlusion embolic protection device.
Am J Cardiol 2005;95(2):173-177.

17. Stone GW, Rogers C, Hermiller J, Feldman R, Hall P, Haber R,
Masud A, Cambier P, Caputo RP, Turco M, Kovach R, Brodie B,
Herrmann HC, Kuntz RE, Popma JJ, Ramee S, Cox DA; FilterWire EX
Randomized Evaluation Investigators. Randomized comparison of distal
protection with a filter-based catheter and a balloon occlusion and aspira-
tion system during percutaneous intervention of diseased saphenous vein
aorto-coronary bypass grafts. Circulation 2003; 108(5):548-553.

18. Halkin A, Masud AZ, Rogers C, Hermiller J, Feldman R, Hall P,
Haber RH, Cambier PA, Caputo RP, Turco M, Kovach R, Brodie B,
Herrmann HC, Kuntz RE, Popma JJ, Ramee S, Cox DA, Mehran R, Stone GW.
Six-month outcomes after percutaneous intervention for lesions in aorto-
coronary saphenous vein grafts using distal protection devices: results
from the FIRE trial. Am Heart J 2006; 151(4):915-917.

19. Carrozza JP, Jr., Mumma M, Breall JA, Fernandez A, Heyman E,
Metzger C. Randomized evaluation of the TriActiv balloon-protection flush
and extraction system for the treatment of saphenous vein graft disease.
J Am Coll Cardiol 2005;46(9):1677-1683.

- D49 -



Embolic protection devices

20. Mauri L, Cox D, Hermiller J, Massaro J, Wahr J, Tay SW, Jonas M,
Popma JJ, Pavliska J, Wahr D, Rogers C. The PROXIMAL trial: proximal
protection during saphenous vein graft intervention using the Proxis
Embolic Protection System: a randomized, prospective, multicenter clini-
cal trial. J Am Coll Cardiol 2007; 50(15):1442-1449.

21. Kereiakes DJ, Turco MA, Breall J, Farhat NZ, Feldman RL, MclLaurin B,
Popma JJ, Mauri L, Zimetbaum P, Massaro J, Cutlip DE on behalf of the
AMEthyst Study Investigators. A Novel Filter-Based Distal Embolic
Protection Device for Percutaneous Intervention of Saphenous Vein Graft
Lesions. Results of the AMEthyst Randomized Controlled Trial. Journal of
the American College of Cardiology Interventions 2009;1: 248-257.

22. Dixon SR. Saphenous vein graft protection in a distal embolic pro-
tection randomized trial. Abstract presented at Transcatheter
Cardiovascular Therapeutics; October 17, 2005.

23. Coolong A, Baim DS, Kuntz RE, O'Malley AJ, Marulkar S, Cutlip DE,
Popma JJ, Mauri L. Saphenous vein graft stenting and major adverse car-
diac events: a predictive model derived from a pooled analysis of 3958
patients. Circulation 2008; 117(6):790-797.

24. Holmes DR, Coolong A, O'Shaughnessy C, Chauhan M, van
Langenhove G, Hall P, Vermeersch P, Verlee P, Popma J, Cutlip DE, Kuntz R.
Cardioshield Application Protects during Transluminal Intervention of Vein
grafts by reducing Emboli (CAPTIVE) trial investigators. Comparison of the
CardioShield filter with guardwire balloon in the prevention of embolisation
during vein graft intervention;results from the CAPTIVE randomized trial.
Eurointerv. 2006;2:161-168.

25. Cox DA. Stenting in saphenous vein grafts with distal protection
using a second generation filter-based catheter: the combined BLAZE |
and |l registries. Abstract presented at: Transcatheter Cardiovascular
Therapeutics; October 17, 2005.

26. Silber S, Albertsson P, Avilés FF, Camici PG, Colombo A, Hamm C,
Jgrgensen E, Marco J, Nordrehaug JE, Ruzyllo W, Urban P, Stone GW,
Wijns W; Task Force for Percutaneous Coronary Interventions of the
European Society of Cardiology. Guidelines for percutaneous coronary
interventions. The Task Force for Percutaneous Coronary Interventions of
the European Society of Cardiology. Eur Heart J 2005; 26(8):804-847.

27. Smith SC Jr, Feldman TE, Hirshfeld JW Jr, Jacobs AK, Kern MJ,
King SB 3rd, Morrison DA, O'Neill WW, Schaff HV, Whitlow PL, Williams
DO, Antman EM, Smith SC Jr, Adams CD, Anderson JL, Faxon DP, Fuster
V, Halperin JL, Hiratzka LF, Hunt SA, Jacobs AK, Nishimura R, Ornato JP,
Page RL, Riegel B; American College of Cardiology/American Heart
Association Task Force on Practice Guidelines; ACC/AHA/SCAI Writing
Committee to Update the 2001 Guidelines for Percutaneous Coronary
Intervention. ACC/AHA/SCAI 2005 guideline update for percutaneous

- D50 -

EURO

coronary intervention: a report of the American College of
Cardiology/American Heart Association Task Force on Practice Guidelines
(ACC/AHA/SCAI Writing Committee to Update the 2001 Guidelines for
Percutaneous Coronary Intervention). J Am Coll Cardiol 2006;47(1):e1-121.

28. Mehta SK, Frutkin AD, Milford-Beland S, Klein LW, Shaw RE,
Weintraub WS, Krone RJ, Anderson HV, Kutcher MA, Marso SP;
American College of Cardiology-National Cardiovascular Data Registry.
Utilization of distal embolic protection in saphenous vein graft interven-
tions (an analysis of 19,546 patients in the American College of
Cardiology-National Cardiovascular Data Registry). Am J Cardiol 2007;
100(7):1114-1118.

29. Baz JA, Pinar E, Albarran A, Mauri J. Spanish Cardiac
Catheterization and Coronary Intervention Registry. 17th official report of
the Spanish Society of Cardiology Working Group on Cardiac
Catheterization and Interventional Cardiology (1990-2007). Rev Esp
Cardiol 2008;61(12):1298-1314.

30. Roffi M, Mukherjee D, Chew DP, Bhatt DL, Cho L, Robbins MA,
Ziada KM, Brennan DM, Ellis SG, Topol EJ. Lack of benefit from intra-
venous platelet glycoprotein IIb/llla receptor inhibition as adjunctive treat-
ment for percutaneous interventions of aortocoronary bypass grafts: a
pooled analysis of five randomized clinical trials. Circulation 2002;
106(24):3063-3067.

31. Leborgne L, Cheneau E, Pichard A, Ajani A, Pakala R, Yazdi H,
Satler L, Kent K, Suddath WO, Pinnow E, Canos D, Waksman R. Effect of
direct stenting on clinical outcome in patients treated with percutaneous
coronary intervention on saphenous vein graft. Am Heart J 2003;
146(3):501-506.

32. Lozano |, Lopez-Palop R, Pinar E, Saura D, Fuertes J, Rondéan J,
Sudrez E, Valdés M, Moris C. Direct stenting in saphenous vein grafts.
Immediate and long-term results. Rev Esp Cardiol 2005; 58(3):270-277.

33. Okabe T, Lindsay J, Torguson R, Steinberg DH, Roy P, Slottow TL,
Kaneshige K, Xue Z, Satler LF, Kent KM, Pichard AD, Waksman R. Can
direct stenting in selected saphenous vein graft lesions be considered an
alternative to percutaneous intervention with a distal protection device?
Catheter Cardiovasc Interv 2008; 72(6):799-803.

34. Prasad A, Singh M, Lerman A, Lennon RJ, Holmes DR, Jr., Rihal CS.
Isolated elevation in troponin T after percutaneous coronary intervention
is associated with higher long-term mortality. J Am Coll Cardiol
2006;48(9):1765-1770.

35. Nienhuis MB, Ottervanger JP, Bilo HJ, Dikkeschei BD, Zijlstra F.
Prognostic value of troponin after elective percutaneous coronary
intervention: A meta-analysis. Catheter Cardiovasc Interv 2008;71(3):
318-324.



