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Introduction

New techniques of stent implantation
and aggressive antiplatelet therapy have re-
duced the incidence of acute and subacute
stent thrombosis1-3. Currently, the frequen-
cy rate of stent thrombosis is reported in
less than 2% of cases even in high risk coro-
nary and clinical situations (acute myocar-
dial infarction, unstable angina). However,
stent thrombosis is a serious complication
with significant morbidity and mortality4-6.
When this event is suspected, emergent coro-
nary angiography should be performed to
confirm the diagnosis and, if possible, to
treat the occlusion and to correct potential
technical problems related to suboptimal
stent implantation. The disappointing acute
results of balloon angioplasty with or with-
out delivery of thrombotic agents led to a
search for and development of various revas-
cularization methods7,8.

Mechanical thrombus aspiration with
Rescue catheter (Rescue Catheter System,
Boston Scientific, La Garenne Colombes
Cedex, France) is a novel percutaneous
catheter-based technique that removes en-
doluminal thrombus employing a direct neg-
ative pressure. The catheter creates a vacu-
um that aspirates the endoluminal material
through a 4.5F dual lumen catheter.

This case reports the first experience
with this device in the treatment of stent
thrombotic occlusion.

Case report

The patient was a 62-year-old male with
a history of coronary artery disease and hy-
pertension. In September 1999, in another
hospital he underwent direct coronary an-
gioplasty and stent implantation on the prox-
imal left anterior descending coronary artery
during anterior acute myocardial infarction
complicated by cardiogenic shock. The pro-
cedure was performed with an intra-aortic
balloon pump assistance that was stopped af-
ter 5 days for residual severe left ventricu-
lar dysfunction. The patient was anticoagu-
lated with warfarin plus antiplatelet therapy,
aspirin (325 mg) and ticlopidin (500 mg). For
1 month he remained asymptomatic and 3
days before admission the patient stopped an-
tiplatelet therapy for gastrointestinal intol-
erance. On admission he reported several
episodes of severe chest pain and arrived in
moderate distress. Upon his admission, the
ECG showed an ST-T segment elevation in
the anterior-lateral leads. An echocardiog-
raphy evaluation revealed a severe left ven-
tricular dysfunction with ejection fraction 
 25%. He was taken directly to the catheter-
ization laboratory for coronary angiogra-
phy. Initial angiography revealed a 70% dis-
tal stenosis of the marginal branch, diffuse
disease of the right coronary artery and a to-
tal occlusion of the proximal left anterior de-
scending coronary artery with angiograph-
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Currently, in-stent thrombosis is a rare but serious clinical event. The mechanical or pharmaco-
logical approach has not totally solved this problem. In this report we describe the treatment of in-stent
thrombosis with a new device for mechanical thrombus aspiration. We used the Rescue catheter (Res-
cue Catheter System, Boston Scientific), a new 4.5F dual lumen monorail catheter that was able to break
and aspirate thrombus without evidence of distal embolization. In this case the procedure was quick-
ly performed with good angiographic results after mechanical aspiration and additional traditional
coronary angioplasty. Moreover, the excellent clinical outcome confirmed the efficacy of the technique
in the percutaneous treatment of this late complication of stent implantation.
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ic images of in-stent thrombosis. For a rapid deteriora-
tion of the hemodynamic parameters an 8F aortic bal-
loon pump was inserted via the same femoral artery and
activated. As we prefer in high risk patients, when pos-
sible (ALLEN test positive), coronary angioplasty with
a 7F JR4 guiding catheter was performed via the right
radial artery, in order to reduce the incidence of vascu-
lar complications. Heparin (10 000 IU) was given when
arterial accesses were secured. The lesion was crossed
with a floppy guide wire (Hunter super soft, Biocom-
patible) and because of the presence of filling defects
suggestive of thrombi we decided to perform mechan-
ical thrombolysis avoiding or reducing distal em-
bolization (Fig. 1). The rescue catheter was introduced
with the monorail technique into the occluded vessel and
the device was activated when the tip was positioned at
the proximal end of the thrombus, and a careful, slow
antegrade and retrograde aspiration was performed
along the course of the stent (Fig. 2). After two additional
passes of the devices repeated angiography demon-
strated significant evacuation of occlusive thrombus,
with a TIMI 3 flow and no evidence of distal em-
bolization. Subsequently, an adjunctive balloon angio-
plasty was then performed, neither distal embolism nor
no-reflow phenomenon was observed after the procedure
(Figs. 3 and 4). At this point a bolus of 15 mg of Reo-
Pro was administered in order to reduce the risk of a new
thrombotic occlusion. The radial sheath was removed af-
ter the procedure. The patient was transferred to the
Coronary Care Unit where continuous infusion of Reo-
Pro 10 γ/min and heparin was given for 12 hours and oral
antiplatelet regimen, including aspirin 175 mg/die and
ticlopidin 500 mg/die without coumadin, was institut-
ed. The patient improved clinically and intra-aortic bal-
loon pump support was maintained for 24 hours and then
the vascular sheath was removed with no complica-
tions. Creatine phosphokinase peaked at only 590 IU/l
(creatine kinase-MB 13%). During his hospitalization,
there were no recurrent ischemic events or other com-
plications and the patient was discharged at 9 days. 

Figure 1. Angiogram with total occlusion of the proximal left anterior de-
scending coronary artery (right cranial view). Arrows in the site of stent.

Figure 2. Rescue catheter in operation at the proximal end of the throm-
bus.

Figure 3. Angiographic result immediately after thrombus aspiration.

Figure 4. Angiographic result after coronary angioplasty with 3.0 balloon
at 6 atm.

Discussion 

Despite improvements of technical stent implantation
and new pharmacological antithrombotic regimens, acute
or subacute stent thrombosis can rarely occur and with
severe clinical consequences9,10. The most commonly
used coronary treatments for this adverse event are me-
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chanical with balloon angioplasty or pharmacological
with thrombolytic agents. Moreover, both approaches pro-
vide less than satisfactory angiographic and clinical re-
sults mainly due to the lack of reflow, distal emboliza-
tion and myocardial infarction.

Recently, glycoprotein IIb/IIIa inhibitor receptors
like abciximab are proposed as an adjunctive treatment
in percutaneous procedures in thrombus containing le-
sions. In fact, the efficacy of this pharmacological ap-
proach in the setting of this angiographic situation has
been confirmed by the results of recent clinical trials11,12.
However, its use to treat in-stent thrombosis has not
been tested. 

To date, a number of different mechanical devices
have been used in order to perform thrombus extraction
with promising results. However, these devices are of-
ten complex and cost expensive and have not totally
solved the problem of thrombus fragmentation and evac-
uation without distal embolization or deterioration of
coronary flow13,14.

In this report we used a new device for mechanical
thrombus removal: the rescue catheter. The system is
made of two components. A pump set that is able to cre-
ate a vacuum to aspirate and break the clot or atheroma
into small pieces and withdraws the pieces into the
catheter. The second part is the catheter, a dual lumen
monorail, with the catheter tip angled back from the
guide wire lumen to allow the catheter to follow a 0.014
guide wire. The 4.5F device, compatible with a 7F guid-
ing catheter, incorporates a radio-opaque marker at the
distal tip to allow proper axial positioning.

Recently, in our center we have obtained promising
results using this device in adjunction with balloon an-
gioplasty during direct or rescue coronary angioplasty in
the mechanical revascularization in acute myocardial
infarction. This is the first report of its use in in-stent
thrombosis, a platelet-mediated phenomenon (white
thrombus). The patient arrived at our hospital with clin-
ical evidence of acute myocardial infarction. Subse-
quent emergent coronary angiography revealed throm-
botic intrastent occlusion with TIMI 0 flow. In this pa-
tient we did not use thrombolytic agents, because these
agents have a limited effect on platelet rich thrombus such
as in the case of stent thrombosis and might have had a
paradoxical effect due to their well-known platelet proag-
gregant effect15. Conversely, we treated the patient with
abciximab only after evidence of good results of the
planned percutaneous intervention (restoration of TIMI 3
flow), because in case of an unsuccessful procedure sur-
gical revascularization should be performed without any
additional risk of bleeding.

After probing the occlusion with the guide wire,
thrombus aspiration with the Rescue catheter was suc-
cessfully performed and mechanical aspiration was able
to restore TIMI 3 flow and reduce the thrombus burden
without evidence of distal embolization or no-reflow
phenomenon. Additional coronary angioplasty was nec-

essary to accomplish optimal results, as previously re-
ported with other mechanical devices16,17. The advantage
of this technique over coronary angioplasty alone lies in
removing the thrombus rather than in displacing it with
a consequent reduction in incidence of microemboliza-
tion. Another potential advantage is quicker re-estab-
lishment of coronary flow, myocardial perfusion and
an exact morphologic evaluation of the lesion, which al-
lows for immediate assessment of adjunctive therapy like
a new stent implantation for correction of mechanical
problems or complications. In this case we have not re-
ported the potential but rare complications related to
mechanical thrombolysis like transient complete heart
block, coronary vasospasm, coronary dissections and
hemolysis and the procedure was successful even in a
complicated and high risk clinical situation. 

In conclusion, in this experience we have reported on
the successful application of rescue catheter in a case of
stent thrombosis. This simple technique was safe and had
a procedural success and good in-hospital outcome in two
high risk clinical situations. This device has the poten-
tial to be considered as a treatment to improve clinical
outcome in coronary stent thrombosis.
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