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Randomized Trial of a Distal Embolic Protection Device
During Percutaneous Intervention of Saphenous Vein

Aorto-Coronary Bypass Grafts
Donald S. Baim, MD; Dennis Wahr, MD; Barry George, MD; Martin B. Leon, MD;

Joel Greenberg, MD; Donald E. Cutlip, MD; Unsal Kaya, MS; Jeffrey J. Popma, MD;
Kalon K.L. Ho, MD, MSc; Richard E. Kuntz, MD, MSc; on behalf of the Saphenous vein graft

Angioplasty Free of Emboli Randomized (SAFER) Trial Investigators

Background—Stents provide effective treatment for stenotic saphenous venous aorto-coronary bypass grafts, but their
placement carries a 20% incidence of procedure-related complications, which potentially are related to the distal
embolization of atherosclerotic debris. We report the first multicenter randomized trial to evaluate use of a distal embolic
protection device during stenting of such lesions.

Methods and Results—Of 801 eligible patients, 406 were randomly assigned to stent placement over the shaft of the distal
protection device, and 395 were assigned to stent placement over a conventional 0.014-inch angioplasty guidewire
(control group). The primary end point—a composite of death, myocardial infarction, emergency bypass, or target lesion
revascularization by 30 days—was observed in 65 patients (16.5%) assigned to the control group and 39 patients (9.6%)
assigned to the embolic protection device (P�0.004). This 42% relative reduction in major adverse cardiac events was
driven by myocardial infarction (8.6% versus 14.7%, P�0.008) and “no-reflow” phenomenon (3% versus 9%, P�0.02).
Clinical benefit was seen even when platelet glycoprotein IIb/IIIa receptor blockers were administered (61% of patients),
with composite end points occurring in 10.7% of protection device patients versus 19.4% of control patients (P�0.008).

Conclusions—Use of this distal protection device during stenting of stenotic venous grafts was associated with a highly
significant reduction in major adverse events compared with stenting over a conventional angioplasty guidewire. This
demonstrates the importance of distal embolization in causing major adverse cardiac events and the value of embolic
protection devices in preventing such complications. (Circulation. 2002;105:1285-1290.)

Key Words: embolism � grafting � stenosis � angioplasty � stents

Catheter-based intervention in saphenous venous aorto-
coronary bypass grafts carries a significant (�20%) risk

of a major adverse clinical event (MACE) (predominantly
myocardial infarction) or reduced antegrade flow (the no-
reflow phenomenon).1 Several mechanisms have been of-
fered, including spasm of the distal microcirculation, platelet
clumping, and most recently, the distal embolization of pieces
of friable lipid-rich plaque.2 Preliminary work with the
PercuSurge GuardWire—a device for transient distal balloon
occlusion during angioplasty or stent placement that allows
recovery of any liberated plaque by aspiration before resto-
ration of antegrade flow—has demonstrated consistent recov-
ery of plaque constituents (cholesterol crystals, foam cells,
fibrous plaque) that otherwise would have embolized into the
myocardial bed.3 This initial experience has also suggested a

reduced incidence of myocardial infarction (�6%) compared
with the 20% historical rate of infarction seen without such
distal protection.4 The Saphenous vein graft Angioplasty Free
of Emboli Randomized (SAFER) trial was an 801-patient US
multicenter study in which patients undergoing saphenous
vein graft intervention were randomized to undergo either
stenting with a conventional guidewire or stenting with the
GuardWire distal protection device. The SAFER trial was the
pivotal trial that led to US Food and Drug Administration
approval in August 2001.

Methods
The primary objective of Saphenous vein graft Angioplasty Free of
Emboli Randomized (SAFER) trial was to compare the 30-day
clinical outcome after saphenous vein graft stenting plus GuardWire

Received December 28, 2001; revision received January 31, 2002; accepted January 31, 2002.
From the Division of Cardiovascular Diseases, Brigham and Women’s Hospital, Boston Mass (D.S.B., J.J.P., R.E.K.); Harvard Clinical Research

Institute, Boston, Mass (D.S.B., D.E.C., U.K., K.K.L.H., R.E.K.); Riverside Hospital, Columbus, Ohio (B.G.); St Joseph’s Mercy Hospital, Ann Arbor,
Mich (D.W.); Cardiovascular Research Foundation, Lenox Hill Hospital, New York, NY (M.B.L.); Florida Hospital, Orlando, Fla (J.G.); and Beth Israel
Deaconess Medical Center, Boston, Mass (D.E.C., K.K.L.H.).

Dr Leon served as a consultant to PercuSurge Corporation during the trial.
This article originally appeared Online on February 25, 2002 (Circulation. 2002;105:r13–r18).
Correspondence to Donald S. Baim, MD, Brigham and Women’s Hospital, 75 Francis St, Boston, MA 02115. E-mail dbaim@partners.org
© 2002 American Heart Association, Inc.
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