Hyperacute Carotid Stent Thrombosis During Emergent
Revascularization Treated with Intraarterial Eptifibatide After Systemic
Administration of Recombinant Tissue Plasminogen Activator
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Abstract
A 57-year-old woman with National Institutes of Health Stroke Scale (NIHSS) score of 26 was found to
have an acute left carotid occlusion with tandem left M1 thrombus within 1.5 hours of symptom onset.
After no neurologic improvement following standard-dose intravenous (IV) recombinant tissue plasminogen activator (rtPA), emergent neuroendovascular revascularization with carotid stenting and intracranial
thrombectomy were performed under conscious sedation. Thrombolysis in myocardial infarction (TIMI)-3
flow restoration and symptom resolution were achieved postprocedure; however, complete carotid stent
thrombosis was noted on final angiographic runs (25 minutes later), correlating with neurologic decline.
Rapid administration of an intraarterial (IA) bolus dose of eptifibatide resulted in TIMI-3 flow restoration,
with neurologic improvement. The patient was discharged three days postrevascularization on dual antiplatelet therapy with an NIHSS score of 1. Intraarterial (IA) eptifibatide can be an effective option for acute
stent occlusion during emergent neuroendovascular revascularization after IV rtPA administration.
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Carotid stent thrombosis is an uncommon source of profound morbidity and mortality that has been described in
the setting of elective carotid stenting for atherosclerotic
disease [1–5]. We report a case of hyperacute carotid
stent occlusion immediately following emergent revascularization that was treated successfully with intraarterial (IA) eptifibatide in a patient who had received intravenous (IV) recombinant tissue plasminogen activator
(rtPA) in the setting of acute ischemic stroke.

Case Presentation
A 57-year-old woman with no major past medical history or precipitating trauma was brought to the emergency department after being found unresponsive at
home by family members. The patient was last seen normal 1.5 hours prior to arrival. On examination, the
patient had a dense right-sided hemiparesis, global aphasia, left gaze preference, severe right-sided neglect, and
sensory loss (National Institutes of Health Stroke Scale
[NIHSS] score of 26).

Figure 1. Computed tomographic (CT) perfusion images
of the head showing increased time-to-peak with preserved cerebral blood volume and flow suggesting
penumbra in the left middle cerebral artery (MCA) territory.

Investigations
A computed tomographic (CT) stroke study, consisting
of CT angiography of the head and neck, as well as CT
perfusion imaging of the head was consistent with a
large left-sided middle cerebral artery (MCA) territory
penumbra and no significant completed infarct core, correlating with acute tandem occlusions of the left extracranial internal carotid artery (ICA) and the left M1 segment (Figure 1).

Treatment and Outcome
Given these findings and symptom onset within the 3hour window for thrombolytic therapy, standard-dose IV
recombinant tissue plasminogen activator (rtPA) (0.9
mg/kg) was administered. In accordance with our institution’s protocol, 45 minutes after rtPA without neurological improvement and no hemorrhage observed on
noncontrast head CT imaging, the patient was taken to
the angiography suite for emergent IA revascularization.
Right femoral artery access was obtained via a 6-French
(Fr) sheath. A bilateral common carotid and left vertebral diagnostic cerebral angiogram was performed to

Figure 2. Lateral common carotid artery injection showing left ICA occlusion.

confirm tandem occlusion of the left ICA and M1 segment, with poor collateral circulation through the anterior and posterior communicating vessels isolating the
left MCA territory (Figure 2). After heparinization to
achieve an activated coagulation time between 250 and
300 seconds, an Amplatz Super Stiff Exchange Wire
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Figure 3. Lateral common carotid artery injection showing reconstitution of the ICA beyond the petrous segment via ophthalmic collaterals.

(Cook, Bloomington, IN, USA) was placed into the
external carotid artery allowing a 9-Fr sheath exchange,
followed by positioning of a Mo.Ma Ultra proximal protection device (Invatec, Roncadelle, Italy). After unsuccessful attempts at crossing the ICA thrombus with
Guide Wire M (Terumo, Tokyo, Japan) and Balanced
Middle Weight (Abbott, Santa Clara, CA, USA) microwires, a V18 control wire (Boston Scientific, Natick,
MA, USA) was successful in navigating a Nautica
microcatheter (ev3/Covidien, Irvine, CA, USA) through
the thrombus up to the cavernous carotid artery. Microangiographic runs confirmed patency of the ICA beyond
the petrous segment (Figure 3). Given the high level of
concern for dissection as the precipitating pathology,
stenting was performed in a distal-to-proximal fashion
utilizing a 6 mm × 40 mm Xpert Biliary Stent (Abbott),
a 6–8 mm × 40 mm Xact stent (Abbott), and a 7–9 mm
× 40 mm Xact stent (Abbott), resulting in thrombolysis
in myocardial infarction (TIMI) 3 flow (Figure 4).
Attention was then turned to the M1 thrombus, which
migrated to a superior M2 trunk of an MCA trifurcation
after ICA flow was restored. Successful recanalization
was achieved using a 5MAX reperfusion catheter
(Penumbra, Alameda, CA, USA) in conjunction with the
Solitaire FR thrombectomy device (ev3/Covidien) delivered via a velocity delivery microcatheter (Penumbra).
Because we were performing the procedure under conscious sedation, we were able to confirm immediate and

Figure 4. Lateral common carotid artery injection

revealing restoration of flow in the ICA after stenting.

complete resolution of the patient’s aphasia and right
hemiparesis on the angiography table. This improvement
was correlated with TIMI 3 flow through the stented
segments and the left MCA territory.
However, after removing the intracranial delivery and
reperfusion catheters, but before removal of the cervical
9Fr Mo.Ma guide, cervical angiographic runs were
obtained that showed initially mild and then progressively increasing delay in intracranial ICA flow. This
rapidly progressed to complete ICA occlusion with fresh
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Figure 6. Lateral common carotid artery injection
Figure 5. Lateral common carotid artery injection

revealing complete occlusion of the stented ICA 25
minutes after revascularization.

thrombus in the stented segments (Figure 5). This finding correlated with acute recurrent deterioration in the
neurologic examination. The time lapse from the original cervical carotid revascularization to reocclusion was
25 minutes. After recognition of failure to preoperatively load antiplatelet medications, an intraarterial (IA)
bolus dose of eptifibatide (180 μg/kg) was rapidly
administered intraarterially through the guide catheter in
the left common carotid artery. The patient’s neurologic
examination immediately and steadily started to
improve. Repeat cervical angiographic runs revealed
complete restoration of flow 13 minutes after eptifibatide administration (Figure 6). There was no evidence of
any new intracranial embolization. Given the complete
revascularization and clinical improvement noted upon
examination, an eptifibatide infusion was not administered. The patient received an oral bolus dose of aspirin
(650 mg) and clopidogrel (600 mg) in the angiosuite;
she was subsequently transferred to the neurointensive
care unit in excellent condition, with the resolution of
right hemiparesis and aphasia. Postprocedural CT scan

revealing restoration of flow 13 minutes after intraarterial administration of an eptifibatide bolus.

revealed no intracranial hemorrhage. The patient was
discharged 3 days after the intervention with mild dysarthria (NIHSS 1) on a dual antiplatelet regimen of daily
aspirin (325 mg) and clopidogrel (75 mg). The patient
had no neurologic deficits at the 30-day follow-up
examination (NIHSS 0), with excellent flow on Duplex
studies through the cervical left ICA.

Discussion
Carotid stent thrombosis is an uncommon source of profound morbidity and mortality. Most literature to date
describes acute thrombosis beyond 24 hours in the setting of elective carotid stenting for atherosclerotic disease [1–5]. We found one case report describing hyperacute thrombosis 15 minutes after elective carotid stenting for chronic disease [6]. The case presented here is
unique in that it occurred in a hyperacute fashion during
emergency revascularization after the patient had
received standard-dose IV rtPA for stroke and was systemically anticoagulated with heparin confirmed by an
activated coagulation time of greater than 250 seconds.
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The combined use of glycoprotein (GP) IIb/IIIa inhibitors and thrombolytic agents is not novel. Each targets
different phases of thrombus formation, making concurrent use relevant to revascularization. Thrombolytic
therapy targets the later stages of the coagulation cascade in disrupting the fibrin and thrombin network
required for the formation of a hemostatic plug. In doing
so, transient thrombin and platelet activation can cause a
paradoxical hypercoagulable phase conducive for vessel
reocclusion [7–10]. GP IIb/IIIa inhibitors block
expressed GP IIb/IIIa receptors on activated platelets,
thereby preventing important cross-bridging required for
platelet aggregation [10–11]. This mechanism of inhibition is important in preventing platelet-rich thrombi that
contribute to early vessel reocclusion, particularly after
implantation of intravascular metal devices such as
stents [12–13]. The lack of antiplatelet loading prior to
placing the long stent construct described previously
contributed to the hyperacute reocclusion and illustrates
the importance of antiplatelet therapy despite recent
rtPA administration when contemplating stent implantation-assisted revascularization.
The combined effects of GP IIb/IIIa inhibitor and thrombolytic therapy are recognized in the cardiac literature
for the management of acute coronary syndrome; [14–
17] however, there is less consensus in the neurological
literature for acute ischemic stroke. The combined
approach to lysis utilizing eptifibatide and RtPA
(CLEAR) stroke trial showed that combination IV lowdose rtPA and IV eptifibatide had a safe intracranial
hemorrhage profile when used for ischemic stroke
within 3 hours of presentation but lacked revascularization efficacy compared to standard-dose alteplase [18].
Qureshi et al.[9] used IA reteplase and IV abciximab in
20 patients with acute ischemic stroke during a phase I
safety investigation with a 20% mortality rate and 33%
favorable modified Rankin Scale scores at 30 days (one
symptomatic intracranial hemorrhage). Memon et al.
[12] reported a 77% TIMI 2 or 3 recanalization rate and
a 14% intracranial hemorrhage rate in a case series of 35
patients who received IA eptifibatide as a bail-out strategy for reocclusion during endovascular intervention in
the setting of acute ischemic stroke, of which 14 patients
received concurrent IV or IA tPA. Lastly, Eckert et al.
[19] reported a 40-patient case series in which neurological and survival outcomes improved in patients with
acute vertebrobasilar occlusion treated with combined
IV abciximab, IA rtPA, and angioplasty with or without
stenting but at an increased risk of intracranial hemorrhage.
In summary, the optimum combination of thrombolytic
and GP IIb/IIIa inhibitor therapy continues to be a

source of study for neurological revascularization. An
eptifibatide bolus can represent an effective means for
the treatment of acute vessel reocclusion after stentassisted revascularization despite recent rtPA administration; however, this combination should be used with
caution in conjunction with combined antiplatelet and
anticoagulant therapy.
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