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Introduction and objective. The presence of intraco-
ronary thrombus is associated with less favorable results
of percutaneous coronary interventions. In recent years,
new devices have been designed to improve the outcome
of these procedures when an intracoronary thrombus is
present. The results of two new systems of thrombectomy
used in a single center are analyzed.

Methods. Prospective observational registry of the use
of two thrombectomy devices, X-SIZER (EndiCOR Medi-
cal Inc., San Clemente, California, USA) and RESCUE
(Boston Scientific Scimed, Inc., Maple Grove, Minnesota,
USA), between 1 June 2000 and 15 February 2002.

Results. One hundred thirty-nine devices were used in
137 patients (112 RESCUE and 27 X-SIZER). The main in-
dication was primary angioplasty for acute myocardial in-
farction (80%). In 7 patients (5%), unscheduled thrombec-
tomy was performed for unexpected complications that
appeared during the procedure. In 75% of patients, IIb/IIIa
inhibitors were given. In 10 cases (7%) the device did not
reach the lesion. Complications derived from the use of the
device were recorded in 3 cases (2.1%). TIMI flow impro-
ved from 1.28 ± 1.1 before thrombectomy to 2.31 ± 1.2 af-
ter the procedure. Improvement in the thrombus image was
observed in 86%. The intervention was successful in 86%.

Conclusions. Thrombectomy with X-Sizer and Rescue
improved the angiographic thrombus image in most cases
and was associated to a low complication rate. Its efficacy
compared to the conventional technique should be asses-
sed in future trials.

Key words: Coronary angioplasty. Thrombus. Myocar-
dial infarction. Stent.
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INTRODUCTION

In spite of ongoing advances in percutaneous revascu-
larization, certain clinical and angiographic profiles are
still associated with worse outcomes, both immediate
and long term. The presence of an intracoronary throm-
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Resultados angiográficos del empleo de dos nuevos
dispositivos de trombectomía en lesiones
coronarias con elevado contenido trombótico

Introducción y objetivo. La presencia de trombo intraco-
ronario se asocia a peores resultados durante la angioplas-
tia coronaria. En los últimos años se han desarrollado diver-
sos dispositivos de trombectomía para mejorar los
resultados de la angioplastia en presencia de trombo. En
este trabajo se analizan los resultados de la utilización de
dos nuevos dispositivos de trombectomía en un solo centro.

Métodos. Registro prospectivo, observacional del em-
pleo de dos dispositivos de trombectomía: X-Sizer (Endi-
COR Medical Inc., San Clemente, California, EE.UU.) y
Rescue (Boston Scientific Scimed Inc., Maple Grove, Min-
nesota, EE.UU.) entre el 1 de junio de 2000 y el 15 de fe-
brero de 2002.

Resultados. Se utilizaron 139 dispositivos en 137 pa-
cientes (112 Rescue y 27 X-Sizer). La principal indicación
fue la angioplastia primaria (80%). En 7 pacientes (5%)
se realizó después de que se produjeran complicaciones
en procedimientos sin trombectomía programada. Se em-
plearon antagonistas plaquetarios IIb/IIIa en el 75% de
los procedimientos. En 10 ocasiones (7%) no se logró el
acceso del dispositivo a la lesión. Se observaron compli-
caciones en 3 (2,1%) procedimientos. El flujo TIMI pasó
de 1,28 ± 1,1 antes de la trombectomía a 2,31 ± 1,2 tras
ella. Se observó una mejoría de la imagen de trombo en
el 86% y éxito final en el 86% de las intervenciones.

Conclusiones. La trombectomía con los dispositivos
X-Sizer y Rescue logra una reducción de la imagen an-
giográfica de trombo en la mayoría de los procedimien-
tos, asociándose a una baja tasa de complicaciones. Sus
ventajas frente a la técnica convencional deben evaluar-
se en futuros ensayos clínicos aleatorios.

Palabras clave: Angioplastia coronaria. Trombo. Infarto
de miocardio. Stent.



Materials and methods

Both the use of a thrombectomy device and the type
of device used, as well as the use of IIb/IIIa platelet re-
ceptor antagonists and other devices or treatments
used during the procedure were according to the care
giver´s instructions.  All patients systematically re-
ceived aspirin (200 mg per day) before the procedure
(or 300 mg before the procedure if they had not previ-
ously been taking aspirin). All patients were anticoag-
ulated with intravenous heparin sodium until an acti-
vated coagulation time (ACT) of more than 300 s was
reached or, in patients in whom IIb/IIIa platelet antag-
onists were being used, between 200 and 250 s. The
usual hemodynamic laboratory protocol consisted of
capturing on film each device used during the proce-
dure, in addition to an injection immediately following
the use of each device. At the end of the procedure,
filming of at least 2 orthogonal projections without in-
tracoronary guide was performed, on which the final
result of the treatment performed was visible.

DEFINITIONS

The use of thrombectomy devices was defined as the
attempt (whether or not successful) to access the le-
sion for which said device was considered to be indi-
cated.  Rescue was defined as the indication for
thrombectomy due to the occurrence of complications
during the procedure, and elective to the rest of the in-
dications. Direct was defined as the use of thrombecto-
my devices without prior dilatation or the use of an-
other device. The presence of a thrombus on
angiography was determined by the presence of a in-
traluminal filling defect outlined by contrast material,
visible at least in 2 orthogonal projections, or by the
presence, in totally occluded arteries, of a convex bor-
der with retention of contrast material.28-30 Coronary
flow in the vessel treated was rated from 0 to 3, in ac-
cordance with the TIMI (Thrombolysis in Myocardial
Infarction)31 qualitative scale, which was measured at:
a) at the time of the diagnostic procedure; b) on 
the projection immediately before performing the
thrombectomy; c) on the projection immediately fol-
lowing the thrombectomy, and d) at the end of the pro-
cedure. The result of the thrombectomy on angio-
graphic imaging of the thrombus was subjectively
quantified into 5 grades: –1, worsening on imaging; 0,
no change on imaging; 1, slight reduction in the
thrombus on imaging; 2, substantial reduction in the
thrombus on imaging, and 3, complete disappearance
of the thrombus on imaging. Distal embolization was
defined as the visualization, at any point during the
procedure, of a thrombus or amputation of a branch or
fragment of a thrombus in a location distal to the le-
sion that was being treated. The ultimate angiographic
success of the intervention was defined as the achieve-
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bus allows identification of a subgroup of patients who
are at greater risk for acute complications, infarct, and
restenosis.1-7 The fact that primary angioplasty has
proven to be the most effective treatment for acute my-
ocardial infarction (AMI), along with the proven advan-
tages of early revascularization in unstable coronary
syndromes, has increased the number of thrombus-con-
taining lesions treated in the hemodynamic laboratory. 

Several improvements have been made in the treat-
ment of lesions with a high thrombotic content. The
stent, initially contra-indicated in the presence of intra-
coronary thrombus, has been shown to be beneficial in
this type of lesion,8 although not as beneficial when an
intracoronary thrombus is not present. As a contributo-
ry factor, thrombolysis has been associated with com-
plications and adverse events.9 Platelet glycoprotein
IIb/IIIa receptor antagonists, which have obvious ben-
efit in angioplasty in patients with unstable coronary
syndromes10,11 and AMI,12-14 have not been shown to
have a positive effect in patients with intracoronary
thrombus that is identifiable on angiogram.6,15

After the initial trials with thrombus extraction de-
vices (AngioJet Possis Medical, Inc., Minneapolis,
Minn.),16,17 new thrombectomy devices have been de-
veloped,18-25 along with distal protection systems26,27 in
an attempt to eliminate the thrombus from the coro-
nary tree and to avoid its distal embolization.

In this study, we present our experience in our labo-
ratory with 2 new thrombectomy devices based on as-
piration of intracoronary material in lesions with a
high thrombotic content.

METHODS

Study design

The study was a prospective observational register
of the results of using 2 coronary intervention devices
at a single medical center.

Patients

We included in our analysis all the patients in whom
a thrombectomy device was used in our center from
June 1, 2000, to February 15, 2002.

ABBREVIATIONS

AMI: acute myocardial infarction. 
ACT: activated clotting time. 
TIMI flow: coronary flow classification according to
the TIMI (Thrombolysis in Myocardial Infarction)
study.
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ment of TIMI III final flow with visual stenosis of less
than 20% without major complications.

Data collection

Clinical and procedural data were collected prospec-
tively in an integrated manner from the existing inter-
ventionism registry in our laboratory. Analysis of an-
giographic filming was performed by 2 experienced
interventionists off-line, via Phillips Inturis version 2.1
visualization software.

Devices

Two of the thrombectomy systems currently on the
market were used. The X-Sizer device (EndiCOR
Medical Inc., San Clemente, Calif., USA) has been de-
scribed previously in this journal.24 It is a coaxial sys-
tem used in the current study in its 2 forms, 2 mm
(with a 5.5 Fr catheter diameter, compatible with 8 Fr

catheters) and 1.5 mm (with a 4.5 Fr diameter, com-
patible with 7 Fr catheter diameters). Together with as-
piration via it connection to a vacuum bottle, its mech-
anism of action is based on breaking up the thrombotic
material via a helicoidal cutter located in the distal end
of the catheter, controlled by a manual module operat-
ed by the interventionist during the procedure (Figure
1). The Rescue device (Boston Scientific Scimed, Inc.
Maple Grove, Minn., USA) is a monorail system con-
sisting of a catheter with 2 leads (Figure 1), one for
passing the guide catheter, and the other through
which aspiration of the intracoronary material is per-
formed and is joined at the proximal end of the
catheter, to an extension tube, which is in turn con-
nected to a vacuum bottle. The bottle empties through
another connecting tube that is connected, via a hy-
drophobe filter, to an aspiration console that increases
the vacuum in the bottle. The aspiration rhythm is con-
trolled by external compression of the catheter with a
clamp. With both devices, the aspiration technique is
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Manual
control
controll

Filter
Vacuum bottle

3-step
switch

Distal end
of the catheter

Aspiration regulation
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Aspiration
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B

Fig. 1. A: X-Sizer (EndiCOR Medical
Inc., San Clemente, CA, USA) coro-
nary thrombectomy device). B: Res-
cue (Boston Scientific Scimed, Inc.
Maple Grove, Minn., USA) coronary
thrombectomy device.
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based on the introduction of the catheter into the coro-
nary artery and advancing it slowly until it reaches the
site where the thrombus in located.

Statistical analysis

Qualitative variables are expressed as absolute val-
ues and percentages, and compared by means of the
Pearson χ2 test. Quantitative variables are expressed as
mean and standard deviation and were compared by
means of the Student t test. The SPSS version 10.0 sta-
tistical package was used for the analysis.

RESULTS

One hundred and thirty-nine devices were used in
137 patients. In 1 patient in whom the lesion could
not be accessed the X-Sizer device was used and was
reached with the Rescue device. In another patient
thrombectomy with the Rescue device of the circum-
flex artery was performed to extract a thrombus that
was embolized from the descending anterior artery,
where a thrombectomy had been performed previ-
ously.

Patient characteristics are shown in Table 1. The ma-
jority of the procedures performed were urgent (86%

TABLE 1. Patient baseline clinical characteristics

(n=137)

N (%)

Age* 62.4±13

Male sex 113 (83)

Cardiovascular risk factors

Smoking 72 (53)

Arterial hypertension 53 (39)

Hypercholesterolemia 52 (38)

Diabetes 35 (26)

Indication for coronary angiography

Acute AMI 111 (80)

Primary PTCA 107 (96)

Rescue PTCA 4 (4)

Unstable angina/AMI without Q-wave 12 (9)

Ventricular dysfunction 1 (1)

Post-AMI positive test 6 (4)

Post-AMI angina 6 (4)

Shock 1 (1)

Procedure type

Elective 9 (14)

Urgent 118 (86)

Shock upon arrival at operating room 14 (10)

*Mean±standard deviation. AMI indicates acute myocardial infarction; PTCA,
percutaneous transluminal coronary angioplasty.

TABLE 2. Baseline characteristics of patients treated with thrombectomy as the first device and of those 

not treated with thrombectomy in the sinus of the acute myocardial infarct (primary angioplasty and rescue

angioplasty)

Patients treated with thrombectomy Patients not treated with thrombectomy

(n=98) (n=400) P

Age* 63.2±12.6 64.4±12.3 .38

Male sex 78 (79.6) 298 (74.5) .29

Cardiovascular risk factors

Smoking 48 (49.0) 178 (44.5) .43

Arterial hypertension 40 (40.8) 185 (46.3) .33

Hypercholesterolemia 34 (34.7) 128 (32) .61

Diabetes 25 (25.5) 123 (30.8) 0.31

Previous infarct 12 (12.2) 95 (23.8) .013

Indication for coronary angiography

Primary PTCA 94 (95.9) 371 (92.8) .26

Rescue PTCA 4 (4.1) 29 (7.3)

Shock upon arrival at operating room 9 (9.2) 48 (12.0) .43

Delay in initiation of symptoms-admission* 129.3±185.1 136.2±176.4 .74

Artery treated

Common trunk 1 (1.0) 9 (2.3) .44

Anterior descending 29 (29.6) 159 (39.8) .06

Circumflex 13 (13.3) 46 (11.5) .63

Right coronary 57 (58.2) 131 (32.8) <.0005

Saphenous graft

Number of arteries with stenosis >70%* 1.45±0.69 1.42±0.91 .71

Use of IIb/IIIa antagonists 75 (76.5) 228 (57.0) <.0005

*Mean±standard deviation. PTCA indicates percutaneous transluminal coronary angioplasty.



of patients). The primary indication for the procedure
was an AMI (80% of patients), and in 96% of cases a
primary angioplasty was performed. The use of an-
giography represented 22% of the total number of an-
gioplasties performed in cases of AMI during the
study period (n=508), reaching up to 41% usage dur-
ing the last 6 months of the study (59 thrombec-
tomies/113 angioplasties in AMI). We did not note sig-
nificant differences in either the clinical characteristics
or general procedural characteristics between those pa-
tients in whom a thrombectomy was performed as a
first angioplasty device and those patients in whom
thrombectomy was not performed, except in the lesser
presence of previous infarct, the greater use of platelet
IIb/IIIa receptor antagonists and more frequent in-
volvement of the right coronary artery in patients
treated by thrombectomy (Table 2).

Characteristics of the procedures performed are
shown in Table 3. The Rescue device was the most
used (80% of the time). In 7 cases (5%) the device was
used, after complications occurred during angioplasty,
on a lesion on which thrombectomy was not anticipat-
ed. In 5 of these cases the indication for thrombectomy
was the occurrence of distal embolization after balloon
or stent angioplasty, and in 2 cases due to cessation of
flow after stent implantation without the clear pres-
ence of thrombus or local complications. In the 5 cases
of embolization, the device achieved the complete or
partial disappearance of the thrombus on imaging; in
only 1 of these cases where flow had ceased was the
device able to reestablish flow.

In 83% of cases, the lesion treated was located in the
proximal or middle segment of the artery, with the re-
maining 17% located more distally. On 10 occasions
(5 [19%] X-Sizer and 5 [4%] Rescue) the lesion could
not be reached with the device. The angulation in the
artery origin and the tortuosity of the segment before
the lesion were the causes of these failures. In 111 le-
sions thrombectomy was performed without prior use
of another angioplasty device. In 56 cases (50%) a
stent was implanted after the thrombectomy without
previous balloon dilatation.  A final angiographic suc-
cess rate of 86% was achieved with the procedures.
Nosocomial death was principally associated with the
presence of shock during the procedure. Ten patients
treated in the AMI sinus (8.8%) died prior to hospital
discharge (7 of these were in shock before the proce-
dure was initiated). In the 2 patients who died who
were not treated for an AMI, the indication for the pro-
cedure was cardiogenic shock. 

The procedural characteristics and angiographic re-
sults are shown in Table 4. Figure 2 shows the changes
in the TIMI flow grades during the procedure. In 90 of
the 129 cases in which the thrombectomy device was
able to reach the lesion (70%), the artery was found to
be occluded without anterograde visualization of the
distal vessel (Figure 3). Following thrombectomy, the
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number of patients with TIMI III flow rose from 21%
to 70%, and reached 86% at the end of the procedure.
Immediately following thrombectomy, 2 patients had
worse flow in the treated artery, 9 patients did not im-
prove, and the remaining 116 (91%) had improved
flow or the same TIMI III rate of flow 

that they had previously. Eighty-six percent of the
arteries treated with thrombectomy devices had an im-

TABLE 3. Characteristics and overall results of the

thrombectomy procedures performed (n=139)

N (%)

Type of device

Rescue 112 (80)

X-Sizer 27 (20)

X-Sizer 2 mm 11 (41)

X-Sizer 1.5 mm 16 (59)

Indication for thrombectomy

Elective 132 (95)

Rescuea 7 (5)

Guide catheter

7 Fr 128 (92)

8 Fr 11 (8)

Artery treated

Anterior descending 46 (33)

Circumflex 17 (12)

Right 73 (53)

Saphenous graft 3 (2)

Arterial segment treated

Proximal 49 (35)

Middle 67 (48)

Distal 19 (14)

Secondary branch 4 (3)

Quantitative pre-angioplasty analysis

Minimal luminal diameter (mm)b 0.04 (0.18)

Reference diameterb 3.27 (0.52)

Percentage of stenosis 94.13 (13.06)

Previous dilatation 28 (20)

Use of stent 135 (97)

Stent implantation without predilatationc 69 (50)

Use of IIb/IIIa 104 (75)

Abciximab 75 (72)

Eptifibatide 29 (28)

Device failure to access 10 (7)

Device complications 3 (2.1)

Final success of the procedure 120 (86)

Nosocomial death 12 (8.7)

Thrombectomy in AMI 10 (8.8)

Thrombectomy not in AMI 2 (7.7)

aThrombectomy not anticipated at diagnosis and performed after development
of complications during angioplasty. bMean (standard deviation). cStent im-
plantation immediately after thrombectomy without additional interventions.
AMI indicates acute myocardial infarction.
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proved thrombus on imaging, and 67% achieved the
disappearance or very substantial improvement of the
thrombus.

Three (2.1%) patients developed complications at-
tributable to the device. In 1 case, after removing the
thrombectomy device (X-Sizer) from a lesion located
in the right distal coronary artery, a dissection of the
proximal segment was observed and treated with a
stent without complications. In the second case, fol-

lowing a successful thrombectomy (Rescue) of the
middle third of the descending anterior artery, after re-
moving the device, embolization of a thrombus was
observed in the circumflex artery with occlusion of the
middle segment. The embolization was treated again
with thrombectomy and stent implantation, without
other complications. In the third patient, following re-
moval of the device (Rescue), an air embolus was pro-
duced in the right coronary artery, followed by tran-

TABLE 4. Angiographic characteristics and angiographic results of the lesions treated by thrombectomy

according to the type of indication for thrombectomy

Elective
Rescue Entire group 

Direct Following (n=7) (n=139)

(n=111) dilatation (n=21)

Initial TIMI flowa 0.60±1.0 0.62±1.1 0.71±1.3 0.61±1.1

TIMI flow before thrombectomy 1.20±1.1 1.71±1.2 1.14±1.4 1.28±1.1

TIMI flow after thrombectomy 2.25±1.3 2.43±0.9 2.86±0.4 2.31±1.2

Final TIMI flow 2.90±0.3 2.57±0.5 3.00±0 2.86±0.4

Thrombectomy with TIMI flow 32 (29) 5 (24) 3 (43) 40 (29)

Thrombus on angiography, % 108 (97) 18 (86) 7 (100) 133 (96)

Distal embolization, % 15 (13) 3 (14) 0 (0) 18 (13)

Thrombus changesb

Worsening 0 (0) 0 (0) 0 (0) 0 (0)

No change 11 (11) 5 (25) 1 (14) 17 (13)

Slight improvement 20 (20) 4 (20) 0 (0) 24 (19)

Manifest improvement 42 (42) 6 (30) 2 (29) 50 (39)

Disappearance 27 (27) 5 (25) 4 (57) 36 (28)

aFirst TIMI flow visualized. bThe 10 cases in which the device did not reach the lesion and the 2 cases in which an image was not available following thrombectomy
were not included. Direct indicates use of thrombectomy immediately following passage of the intracoronary guide catheter without other prior interventions
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Fig. 2. Evolution of the TIMI flow grades in the
artery treated with the thrombectomy device
during the procedure. Only those patients in
whom the device was able to access the lesion
were included. The post-thrombectomy results
do not include 2 patients in whom images were
not available after the intervention.
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sient reelevation of the ST segment and bradycardia,
both of which disappeared spontaneously.

We did not observe a significant delay with the use
of thrombectomy as the first device in angioplasty of
the AMI sinus. The mean delay from arrival of the pa-
tient in the operating room to the achievement of TIMI
III flow was 35.4  minutes±19.4 minutes for these pro-
cedures, vs 37.4 minutes±82.6 minutes in those cases
where thrombectomy was not performed (P=.82). In 2
cases thrombectomy was used only for treatment of
the lesion (Figure 4).

DISCUSSION

Given the low rate of complications during the pro-
cedure (2.1%), the use of the 2 new thrombectomy de-
vices was associated, in our experience, with a clear

improvement in angiographic imaging of thrombi and
coronary flow, as well as a high percentage of success-
ful final outcomes.

The use of a new device in coronary intervention de-
pends basically on 3 variables: applicability, useful-
ness, and safety.

Applicability

In the case of our study, both devices were used in a
large number of coronary locations and clinical situa-
tions with the common denominator of a high suspi-
cion of the presence of thrombus. The incompatibility
of the devices in conjunction with 6 Fr catheters (and
in the case of the 2-mm X-Sizer device, with 7 Fr
catheters) presents a limitation with regard to applica-
bility at a time when the use of 6 Fr catheters has be-
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rious phases of the intervention.
Only those patients in whom access
to the lesion with the device was
achieved were included (n=129).

Fig. 4. Resolution of thrombotic oc-
clusion with the use of thrombec-
tomy only (Rescue) in a patient with
AMI. A: Right baseline angiography.
Arrow shows occlusion of the right
distal coronary artery (intra-stent). B:
Device located immediately proximal
to the occlusion. C: Photogram im-
mediately after thrombectomy with
resolution of the occlusion of the
right distal coronary artery and occlu-
sion of the descending posterior
branch. D: Device proximal to the oc-
clusion. E: Final result following the
second thrombectomy. F: Final re-
sult. Myocardial blush in the area of
the right coronary artery.



come wide spread. The use of the devices requires ad-
vanced planning in most cases, or the replacement of
the catheter and arterial introductory catheter once
their use has been decided upon during angioplasty.
The coaxial character of the X-Sizer device also re-
quires the use of long intracoronary guide catheters or
interchangeable devices, requiring, at some points, 2
individuals to manage the procedure. 

Although the majority of the lesions treated (83%)
were found in the proximal or middle coronary seg-
ments (Table 3), access to the lesion by the device
was not achieved in 7% of the procedures. The X-Siz-
er device failed to access the lesion in a greater per-
centage of cases than the Rescue device (19% of cas-
es vs 4%), which could be related to lesser
manipulability of the X-Sizer (the catheter is clearly
more rigid) or related to certain types of lesions. The
19% rate is similar to the 17% rate previously noted
with the use of the same device.25 On the other hand,
use of the device in distal segments was found to be
limited by the condition of the coronary arteries in
said localization, which makes thrombectomy impos-
sible due to the aspiration opening coming into con-
tact with the actual vessel wall.

With regard to ease of use, both devices are easy to
prepare in advance and to use and, once sufficient ex-
perience is acquired, the devices can be used in com-
plex clinical situations that require quick, efficient ac-
tion.  In our experience, 111 patients (80%) had an
AMI and 14 (10%) were in cardiogenic shock; we did
not note a significantly greater delay in restoration of
flow in those patients treated with thrombectomy.

Utility

In 86% of cases thrombectomy was effective in de-
creasing intraluminal thrombi on angiographic imag-
ing; in 67% of cases this reduction was significant and
in 28% disappearance of the thrombus was achieved.
The technique was proven to be useful in cases in
which the thrombus occurred as a complication during
the procedure, and a clear improvement or disappear-
ance of the thrombus was achieved in 86% of cases.
The final TIMI flow grade was II or III in 99% of pa-
tients, III in 86% of patients, without cases of the lack
of reflow occurring.  We do not know what the contri-
bution of the aspiration devices was to eliminating par-
ticles that were not visible on angiography, which
might explain the distal microembolization and the
phenomenon of the absence of reflow during angio-
plasty.32,33 Even in the cases that did not improve ac-
cording to the image of the thrombus on angiography,
the usefulness of aspiration devices in these clinical
situations cannot be disregarded. It is difficult to as-
sess the real contribution of aspiration on the effect
found with both devices. The introduction of a 4.5 Fr
to 5.5 Fr catheter may produce a dilatation effect in the

artery that may be responsible, at least in part, for the
angiographic results observed after their use. On the
other hand, the study design, which was observational,
did not allow for comparison of the devices with bal-
loon or balloon and stent angioplasty. Up to the pre-
sent time, although data exists that support the utility
of platelet antagonists in patients with unstable coro-
nary syndromes or AMI,11-14,34 even as a rescue strate-
gy in cases of complicated angioplasties,35 the only
published studies on thrombectomy devices are pre-
liminary20-25 and, in one case, randomized.19 The data
provided by clinical trials currently underway will pro-
vide concrete information on the contribution of
thrombectomy with these devices to the results of an-
gioplasty in the cases of lesions with a high thrombo-
tic content.

Safety

The devices have been shown to be safe, although
they are not exempt from potential complications. In
contrast to previous studies,25 we did not observe any
incidence of perforation with the devices. The 3 com-
plications noted were resolved during the procedure
and did not have adverse consequences. Complications
such as those seen in our study and previous studies
could possibly be avoided by adequate patient selec-
tion, such as selecting patients who do not have tortu-
ous coronary anatomy prior to suffering a lesion, and
by slow and careful use of both devices. The opening
of the existing valve on the Y key after the removal of
the devices encourages evacuation of air from the
catheter, avoiding the embolization of bubbles.

Study limitations

The observational nature of the study does not allow
comparison of the results of using thrombectomy with
both devices to treatment of similar lesions without
thrombectomy. It is also not possible to compare the 2
devices, as the choice of one or the other, at the discre-
tion of the interventionist, may be influenced by vessel
characteristics and the lesion to be treated as a func-
tion of previous experience with both types of device.
Both comparisons, which are of great interest, are not
the aim of this study, but rather our aim was to des-
cribe the applicability and the results of using
thrombectomy in daily practice in an interventionist
laboratory. Future studies will probably produce the
necessary data on both fronts.

Although devices with a distinct mechanism of ac-
tion are involved (simple aspiration in one case and ro-
tational arterectomy in the other), we presented the
data combined since both devices were used to the
same end: the extraction of a thrombus. The interpreta-
tion of the thrombus image and changes in it, as is true
in previous studies, is subjective and, although they
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were analyzed a posteriori, may be dependent on the
specialist involved. 

CONCLUSIONS

The new thrombectomy devices, X-Sizer y Rescue,
achieve a clear improvement in the angiographic im-
age of the thrombus, and are associated with a high
percentage of restoration of normal flow at the conclu-
sion of the procedure with a low incidence of compli-
cations. The advantage of these devices over other de-
vices and over conventional treatment with balloon or
stent angioplasty need to be analyzed in future studies.

REFERENCES

1. Ellis SG, Roubin GS, King SB III, Douglas JS Jr, Weintraub WS,

Thomas RG, et al. Angiographic and clinical predictors of acute

closure after native vessel coronary angioplasty. Circulation 1988;

77:372-9.

2. Detre KM, Holmes DR Jr, Holubkov R, Cowley MJ, Bourassa

MG, Faxon DP, et al. Incidence and consequences of periproce-

dural occlusion. The 1985-1986 National Heart, Lung, and Blood

Institute Percutaneous Transluminal Coronary Angioplasty Re-

gistry. Circulation 1990;82:739-50.

3. Liu MW, Douglas JS Jr, Lembo NJ, King SB III. Angiographic

predictors of a rise in serum creatine kinase (distal embolization)

after balloon angioplasty of saphenous vein coronary artery by-

pass grafts. Am J Cardiol 1993;72:514-7.

4. Reeder GS, Bryant SC, Suman VJ, Holmes DR Jr. Intracoronary

thrombus: still a risk factor for PTCA failure? Cathet Cardiovasc

Diagn 1995;34:191-5.

5. Violaris AG, Melkert R, Herrman JP, Serruys PW. Role of angio-

graphically identifiable thrombus on long-term luminal renarro-

wing after coronary angioplasty: a quantitative angiographic

analysis. Circulation 1996;93:889-7.

6. Singh M, Reeder GS, Ohman EM, Mathew V, Hillegass WB, An-

derson RD, et al. Does the presence of thrombus seen on a coro-

nary angiogram affect the outcome after percutaneous coronary

angioplasty? An Angiographic Trials Pool data experience. J Am

Coll Cardiol 2001;38:624-30.

7. Singh M, Berger PB, Ting HH, Rihal CS, Wilson SH, Lennon RJ,

et al. Influence of coronary thrombus on outcome of percutaneous

coronary angioplasty in the current era (the Mayo Clinic expe-

rience). Am J Cardiol 2001;88:1091-6.

8. Alfonso F, Rodríguez P, Phillips P, Goicolea J, Hernández R, Pé-

rez-Vizcayno MJ, et al. Clinical and angiographic implications of

coronary stenting in thrombus-containing lesions. J Am Coll Car-

diol 1997;29:725-33.

9. Mehran R, Ambrose JA, Bongu RM, Almeida OD, Israel DH,

Torre S, et al. Angioplasty of complex lesions in ischemic rest

angina: results of the Thrombolysis and Angioplasty in Unstable

Angina (TAUSA) trial. J Am Coll Cardiol 1995;26:961-6.

10. Mak KH, Challapalli R, Eisenberg MJ, Anderson KM, Califf

RM, Topol EJ. Effect of platelet glycoprotein IIb/IIIa receptor

inhibition on distal embolization during percutaneous revascu-

larization of aortocoronary saphenous vein grafts. EPIC Inves-

tigators. Evaluation of IIb/IIIa platelet receptor antagonist 7E3

in Preventing Ischemic Complications. Am J Cardiol 1997;80:

985-8.

11. Topol EJ, Mark DB, Lincoff AM, Cohen E, Burton J, Kleiman N,

et al. Outcomes at 1 year and economic implications of platelet

glycoprotein IIb/IIIa blockade in patients undergoing coronary

stenting: results from a multicentre randomised trial. EPISTENT

Investigators. Evaluation of Platelet IIb/IIIa Inhibitor for Sten-

ting. Lancet 1999;354:2019-24.

12. Brener SJ, Barr LA, Burchenal JE, Katz S, George BS, Jones AA,

et al. Randomized, placebo-controlled trial of platelet glycopro-

tein IIb/IIIa blockade with primary angioplasty for acute myocar-

dial infarction. ReoPro and Primary PTCA Organization and

Randomized Trial (RAPPORT) Investigators. Circulation 1998;

98:734-41.

13. Montalescot G, Barragan P, Wittenberg O, Ecollan P, Elhadad S,

Villain P, et al. Platelet glycoprotein IIb/IIIa inhibition with coro-

nary stenting for acute myocardial infarction. N Engl J Med

2001;344:1895-903.

14. Stone GW, Grines CL, Cox DA, Garcia E, Tcheng JE, Griffin JJ,

et al. Comparison of angioplasty with stenting, with or without

abciximab, in acute myocardial infarction. N Engl J Med 2002;

346:957-66.

15. Zhao XQ, Theroux P, Snapinn SM, Sax FL. Intracoronary throm-

bus and platelet glycoprotein IIb/IIIa receptor blockade with tiro-

fiban in unstable angina or non-Q-wave myocardial infarction.

Angiographic results from the PRISM-PLUS trial (Platelet recep-

tor inhibition for ischemic syndrome management in patients li-

mited by unstable signs and symptoms). PRISM-PLUS Investiga-

tors. Circulation 1999;100:1609-15.

16. Kaplan BM, Larkin T, Safian RD, O’Neill WW, Kramer B, Hoff-

mann M, et al. Prospective study of extraction atherectomy in pa-

tients with acute myocardial infarction. Am J Cardiol 1996;78:

383-8.

17. Nakagawa Y, Matsuo S, Kimura T, Yokoi H, Tamura T, Hamasa-

ki N, et al. Thrombectomy with AngioJet catheter in native coro-

nary arteries for patients with acute or recent myocardial infarc-

tion. Am J Cardiol 1999;83:994-9.

18. Hamm CW, Steffen W, Terres W, de S I, Reimers J, Cumberland

D, et al. Intravascular therapeutic ultrasound thrombolysis in acu-

te myocardial infarctions. Am J Cardiol 1997;80:200-4.

19. Beran G, Lang I, Schreiber W, Denk S, Stefenelli T, Syeda B, et

al. Intracoronary thrombectomy with the X-sizer catheter system

improves epicardial flow and accelerates ST-segment resolution

in patients with acute coronary syndrome: a prospective, rando-

mized, controlled study. Circulation 2002;105:2355-60.

20. Constantinides S, Lo TS, Been M, Shiu MF. Early experience

with a helical coronary thrombectomy device in patients with

acute coronary thrombosis. Heart 2002;87:455-60.

21. Kwok OH, Prpic R, Gaspar J, Mathey DG, Escobar A, Goldar-

Najafi A, et al. Angiographic outcome after intracoronary X-Sizer

helical atherectomy and thrombectomy: first use in humans. Ca-

theter Cardiovasc Interv 2002;55:133-9.

22. Bass TA. Mechanical thrombectomy to the RESCUE. Catheter

Cardiovasc Interv 2002;55:244.

23. Nishida T, Nakamura M, Tsunoda T, Iijima R, Shiba M, Wada M, et

al. A case of acute myocardial infarction treated with a new throm-

bectomy system. Catheter Cardiovasc Interv 2002;55:239-43.

24. Moreno R, García E, Acosta J, Luis López-Sendón J. Tratamiento

del infarto agudo de miocardio mediante el dispositivo X-Sizer de

trombectomía coronaria. Rev Esp Cardiol 2001;54:793-6.

25. Ischinger T. Thrombectomy with the X-SIZER catheter system in

the coronary circulation: initial results from a multi-center study.

J Invasive Cardiol 2001;13:81-8.

26. Carlino M, De Gregorio J, Di Mario C, Anzuini A, Airoldi F, Al-

biero R, et al. Prevention of distal embolization during saphe-

nous vein graft lesion angioplasty. Experience with a new tem-

porary occlusion and aspiration system. Circulation 1999;99:

3221-3.

27. Grube E, Gerckens U, Yeung AC, Rowold S, Kirchhof N, Sedge-

wick J, et al. Prevention of distal embolization during coronary

angioplasty in saphenous vein grafts and native vessels using po-

rous filter protection. Circulation 2001;104:2436-41.

López-Palop R, et al. Experience with Two New Thrombectomy Devices

79 Rev Esp Cardiol 2003;56(3):271-80 279



28. Vetrovec GW, Cowley MJ, Overton H, Richardson DW. Intraco-

ronary thrombus in syndromes of unstable myocardial ischemia.

Am Heart J 1981;102:1202-8.

29. Capone G, Wolf NM, Meyer B, Meister SG. Frequency of intra-

coronary filling defects by angiography in angina pectoris at rest.

Am J Cardiol 1985;56:403-6.

30. Alfonso F, Goicolea J, Hernández R, Goncalves M, Segovia J, Ba-

nuelos C, et al. Angioscopic findings during coronary angioplasty

of coronary occlusions. J Am Coll Cardiol 1995;26:135-41.

31. TIMI Study Group. The Thrombolysis in Myocardial Infarction

(TIMI) trial. Phase I findings. N Engl J Med 1985;312:932-6.

32. Wu KC, Zerhouni EA, Judd RM, Lugo-Olivieri CH, Barouch LA,

Schulman SP, et al. Prognostic significance of microvascular obs-

truction by magnetic resonance imaging in patients with acute

myocardial infarction. Circulation 1998;97:765-72.

33. Rezkalla SH, Kloner RA. No-reflow phenomenon. Circulation

2002;105:656-62.

34. Adgey AA. An overview of the results of clinical trials with gly-

coprotein IIb/IIIa inhibitors. Eur Heart J 1998;19(Suppl D):D10-

D21.

35. Muhlestein JB, Karagounis LA, Treehan S, Anderson JL. «Res-

cue» utilization of abciximab for the dissolution of coronary throm-

bus developing as a complication of coronary angioplasty. J Am

Coll Cardiol 1997;30:1729-34.

280 Rev Esp Cardiol 2003;56(3):271-80 80

López-Palop R, et al. Experience with Two New Thrombectomy Devices


