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Patients receiving drug-eluting coronary stents (DES)
require antiplatelet therapy for at least 12 months to
prevent stent thrombosis (ST), a potentially calamitous
event. Since interruption of antiplatelet therapy is the
greatest risk factor for ST, it is imperative that the
decision to discontinue these agents be based on an
accurate assessment of the patient’s risk for bleeding
complications. Individuals who are regarded as being at
a high risk are those undergoing intracranial, spinal or
intraocular surgeries. These patients require alternative
agents during the perioperative period to minimize both
their risk of perioperative thrombosis and intraoperative
hemorrhage. We report the case of a woman who
required spinal surgery 3 months after she underwent
placement of two drug-eluting stents. The patient’s
clopidogrel was stopped 5 days prior to surgery and an
infusion of eptifibatide was used to “bridge” antiplatelet
therapy during the perioperative period. Postoperatively,
anticoagulation therapy was reinstituted using aspirin
with clopidogrel. This case serves as a successful
example of bridging therapy using a short acting and
gycoprotein (GP) IIb/IIIa inhibitor as a means of main-
taining antiplatelet therapy during the perioperative
period to minimize the risk of stent thrombosis and the
risk of intraoperative bleeding.
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INTRODUCTION

Perioperative management is challenging in patients who have
recently had drug-eluting coronary stents (DES) implanted. The
American Heart Association, American College of Cardiology,
and the Society for Cardiovascular Angiography and Inter-
ventions recommend that patients receive dual antiplatelet

therapy with clopidogrel and aspirin for at least 12 months,
followed by lifelong aspirin1,2. There is mounting evidence that
patients have a slight but continued increase in the risk of
thrombotic events beyond the first 12 months following DES
placement 1–7. Because the cessation of clopidogrel is a major
predictor of stent thrombosis, long-term or even life-long use of
dual antiplatelet therapy is being discussed 1–3. Thus, physicians
will see a growing population of patients whose medical and
surgical management are complicated by the need for
continued dual antiplatelet therapy.

The difference in the risk of perioperative bleeding in
patients receiving aspirin monotherapy versus dual antiplate-
let therapy is difficult to quantify. The “CURE” (The
Clopidogrel in Unstable Angina to Prevent Recurrent Events)
trial demonstrates that patients on both aspirin and clopidog-
rel have a higher risk of major bleeding events (life
threatening and/or requiring more than two units of blood)
and total bleeding complications compared with aspirin
therapy alone, (relative risk (RR) 1.38, p <0.01, and RR
1.69, p<0.01, respectively)8,9. In their analysis on the
bleeding risk associated with continuation of aspirin therapy
perioperatively, Burger et al. note that aspirin therapy is
associated with a 1.5-fold increase (median, interquartile
range: 1.0–2.5) in the baseline bleeding risk associated with
different surgical interventions 9, whereas Payne et al. note a
3.4-fold prolongation of bleeding time (from 7.6±3.4 minutes
to 17.5±8.6 minutes, p<0.05) with use of aspirin plus
clopidogrel 11,12. Both of these measures translate to an
overall increased risk of blood loss when undergoing surgery.
This poses a management dilemma when such a patient
requires intervention during the first year following stent
placement. The risks are further compounded when a patient
requires procedures that involve a closed compartment, such
as an intracranial, spinal, or intra-ocular space, where
bleeding could be disastrous12,13. In these cases, using
short-acting intravenous antiplatelet agents has been pro-
posed to minimize the risk of stent thrombosis without
greatly increasing the risk of perioperative bleeding as a
means of preoperative “bridging therapy” 12.

We report the case of a patient undergoing spinal surgery
who was treated perioperatively with the intravenous
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administration of eptifibatide (Integrilin), a glycoprotein IIb/
IIIa receptor inhibitor as bridging therapy after the discon-
tinuation of treatment with oral clopidogrel. We also present
a review of the current literature regarding bridging therapy.

CASE

A 61-year-old woman with coronary artery disease and chronic
back pain presented with complaints of acute worsening of her
low back pain accompanied by new lower extremity weak-
ness; she did not report loss of bowel or bladder function.

Physical examination showed a marked decrease in the
patient’s reflexes, strength, and sensation in both of her lower
extremities. Urgent magnetic resonance imaging (MRI) of the
lumbosacral (LS) spine demonstrated acute disc herniation
and extrusion at L4–L5 with cranial disc migration resulting
in severe central canal stenosis. It also showed a significant
mass effect on the right-sided nerve roots at the L4 level.
Coincidentally, an MRI of the LS spine had been obtained
three weeks prior to presentation for evaluation of the
patient’s chronic low back pain. This showed degenerative
anterolisthesis (anterior slippage of a vertebra) at L4 with
acquired severe central canal and subarticular recess stenosis,
without signs of acute disc herniation or migration.

These findings indicated that the patient required urgent
laminectomy to prevent further neurologic compromise. In
this case, however, the risks of surgical intervention were
heightened by the fact that the patient had experienced a
myocardial infarction within the previous 3 months and that
drug-eluting stents (DES) had been placed in both the distal
left circumflex artery and the posterior obtuse marginal
branch. Since that time, the patient had been treated with
aspirin and clopidogrel.

Given the long half-life of aspirin and clopidogrel, it was
judged that the patient needed to be converted to a bridging
antiplatelet therapy with a shorter half-life in order to
minimize the risk of intraoperative bleeding. Thus, she was
placed on high dose steroids to reduce the degree of
neuronal swelling and allow time for preoperative anti-
platelet modification. Clopidogrel and aspirin were held five
days prior to surgery at the request of the neurosurgeons. To
prevent stent thrombosis, she was placed on an eptifibatide
drip as “bridging therapy” at a concentration of 2mcg/kg/
min, or 0.75 mg/mL, and infused at a rate of 12 mL/hour.
The eptifibatide was stopped approximately eight and a half
hours prior to surgery. She then underwent a right L4
laminectomy with a L4 to L5 discectomy and decompres-
sion of the right L4-L5 nerve root. Six hours after surgery
the patient began receiving aspirin again at a dosage of
81 mg/day. Fifteen hours after surgery, she received
clopidogrel at a loading dose of 300 mg and then began
taking this drug at a dosage of 75 mg/day. On postoperative
day 3, she was discharged home. At follow-up two months
later, she remained free of thrombotic complications.

DISCUSSION

The unpredictability of stent thrombosis makes it difficult to
ascertain when it is safe to discontinue or interrupt antiplatelet
therapy following placement of drug-eluting stents. Studies
indicate that the risk of stent thrombosis is increased by the
coexistence of a reduced left ventricular ejection fraction of
less than 50%, renal insufficiency, diabetes, malignancy, and
whether the segment of stented vessel is bifurcated1,4,12.
The degree to which these factors increase the risk is
uncertain, but there is general agreement that premature
cessation of dual antiplatelet therapy before 12 months poses
the greatest risk for stent thrombosis 2–4,7,12–14. Although the
mechanism is not well understood, it is thought that the abrupt
termination of antiplatelet therapy may trigger a rebound
prothrombotic state 13,15,16. It is postulated that there is a pro-
inflammatory response with an up-regulation of platelet
biomarkers in patients after the removal of clopidogrel,
aspirin, or heparin 13,15.

The potential for prothrombotic rebound to occur with
cessation of dual antiplatelet therapy favors the use of bridging
therapy, and it also supports the argument that the duration of
dual antiplatelet treatment should be extended in patients with
DES 5,6,16. According to the literature, the highest incidence of
thrombotic complications is seen in patients within the first
6 weeks after stent placement 1,13,17,18. However, the patient
reported here fell outside of the 6-week time frame but
remained within the 12-month window when the exact risk of
thrombosis is difficult to quantify. Although few sources in the
general medicine literature address this issue, it is precisely in
this group of patients seen by internists that the balance
between the risk of stent thrombosis and the risk of intra-
operative bleeding remains precarious and ill defined.

Few studies have actually followed patients through the
entire first year of recommended dual antiplatelet therapy 12,19.
Those studies that have done so have shown that catastrophic
events are relatively rare, but patients with drug-eluting stents
are at a risk of long-term complications such as stent
thrombosis even beyond 1 year due to delayed endotheliza-
tion; thus, extended antiplatelet therapy remains the best
prevention 4–6,13,17.

Table 1. Summary of Considerations in this Case

1. Patient presents with cord compression requiring urgent surgery:
a. High risk / “closed-space surgery” (intracranial, spinal, ocular)
b. Drug eluting stents placed less than a year ago. Patient still
requiring antiplatelet therapy

2. Surgery cannot be postponed: Postponement may lead to permanent
paralysis

3. Selecting appropriate bridging therapy—antiplatelet agent with:
a. Easy reversibility/ transitory inhibitor
b. Short half-life: eptifibatide or tirofiban

4. Hold dual antiplatelet agents, replace with bridging agent 5 days
prior to surgery

5. Stop infusion of agent 5 half-lives prior to surgery:
a. Eptifibatide 4–5 hours

6. Postoperatively restart aspirin and clopidogrel the day following
surgery
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The decision to continue aspirin with or without
clopidogrel perioperatively is favored where an increase in
bleeding risk is deemed “acceptable” by clinicians 12,13.
Since clopidogrel and aspirin cause irreversible inhibition of
platelet aggregation, thereby necessitating new platelet
formation in order for the reestablishment of normal
coagulation, their usage perioperatively may vary from
surgeon to surgeon. For “closed-space” surgeries in which
any increased risk of bleeding is dangerous, the literature
advocates the use of “bridging therapy” 12,13. Ideally, in
bridging therapy, one antiplatelet agent would be substituted
for another, and preferably one with a shorter half-life to
reduce the risk of intraoperative bleeding and minimize the
duration that antiplatelet agents are held preoperativly. This
excludes antithrombotic agents such as heparin, and favors
the use of agents that prevent platelet aggregation by
blocking the interaction between fibrinogen and the platelet
GP IIb/IIIa receptor 12,20. The selection of a GP IIb/IIIa
inhibitor was substantiated by a handful of successful
examples of bridging therapy using these agents in the
context of non-cardiac surgery 7,21.

Agents that act on GP IIb/IIIa agents include abciximab,
eptifibatide, and tirofiban. Abciximab is a permanent
receptor inhibitor with a 7-day duration of action. In
contrast, the other agents are reversible (transitory) receptor
inhibitors 12,20. Eptifibatide has a half-life of 50–60 minutes,
tirofiban has a half-life of 2 hours, and each agent is
administered as an infusion 10,19,20. Of these two, eptifiba-
tide was chosen in the case reported here due its availability
at our institution and because its shorter half life permitted
greater flexibility perioperatively.

When the infusion of eptifibatide is stopped, bleeding
time normalizes within 30 minutes 19,20. Platelet function
returns in 2–4 hours without platelet transfusion or
immediately with platelet transfusion 12,19,22. In this case,
surgery was scheduled eight hours after the cessation of
eptifibatide. However in retrospect, it would have been
acceptable to undergo surgery after 4–5 hours given that
eptifibatide’s half-life of 50–60 minutes. Of note, in a study
by Dyke et al., 60% of GP IIb/IIIa platelet receptors
remained inhibited at 4 hours after cessation, though this
did not appear to increase the risk of hemorrhage 22.

In our patient, the decision to restart aspirin and clopidogrel
after surgery with loading doses was based on a review of
prior case reports involving patients with DES undergoing
non-cardiac surgeries 7,12,21. The goals were to reduce the risk
of post-operative stent thrombosis from prothrombotic
rebound and to minimize the risk of bleeding [Table 1].

CONCLUSION

As the use of drug eluting stents in patients with coronary
artery disease continues to increase and as the recommen-

ded duration for dual antiplatelet therapy expands, it will
become important to select an antiplatelet regimen that
minimizes perioperative risks while maintaining stent
patency. Abualsaud et al. stratify the concerns inherent in
this process in their review of the literature regarding
perioperative management in patients with coronary
stents 12. Although further study is needed regarding the
use of short-acting GP IIb/IIIa inhibitors as bridging
therapy, we found that eptifibatide’s short half-life, revers-
ibility with platelet transfusion, and the marginal prolonga-
tion of bleeding time made eptifibatide an optimal agent for
use in our cardiac patient who required urgent spinal
surgery during the period of mandated antiplatelet therapy.
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