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Objective: To evaluate prospectively the impact on left ventricular (LV) remodelling of an intracoronary
aspiration thrombectomy device as adjunctive therapy in primary percutaneous coronary intervention
(PCI) in patients with anterior ST elevation myocardial infarction (STEMI).
Methods: 76 consecutive patients with anterior STEMI (65.3 (11.2) years, 48 men) were randomly
assigned to intracoronary thrombectomy and stent placement (n = 38) or to conventional stenting
(n = 38) of the infarct related artery. Each patient underwent transthoracic echocardiography
immediately after PCI and at six months. At the time of echocardiographic control, major adverse
cardiovascular events (MACE) in terms of death, new onset of myocardial infarction, and hospitalisation
for heart failure were also evaluated.
Results: After a successful primary PCI, patients in the thrombectomy group achieved a higher rate of post-
procedure myocardial blush grade 3 (36.8% v 13.1%, p = 0.03) and effective ST segment resolution at
90 minutes (81.6% v 55.3%, p = 0.02). Six months after the index intervention, 19 patients (26.8%)
developed LV dilatation, defined as an increase in end diastolic volume (EDV) > 20%: 15 in the
conventional group and four in the thrombectomy group (p = 0.006). Accordingly, at six months patients
treated conventionally had significantly higher end systolic volumes (82 (7.7) ml v 75.3 (4.9) ml,
p , 0.0001) and EDV (152.5 (18.1) ml v 138.1 (10.7) ml, p , 0.0001) than patients treated with
thrombectomy. No differences in cumulative MACE were observed (10.5% in the conventional group v
8.6% in the thrombectomy group, not significant).
Conclusion: Compared with conventional stenting, adjunctive aspiration thrombectomy in successful
primary PCI seems to be associated with a significantly lower incidence of LV remodelling at six months in
patients with anterior STEMI.

L
eft ventricular (LV) remodelling is a precursor of the
development of congestive heart failure (CHF) and results
in a significantly worse prognosis after an ST elevation

myocardial infarction (STEMI).1 2 Recently, it has been
shown that LV remodelling occurs even after successful
primary percutaneous coronary intervention (PCI) and
despite sustained patency of the infarct related artery (IRA).3

In patients with STEMI, primary PCI of the IRA produces
excellent epicardial vessel patency and flow. However,
primary PCI in lesions with a large thrombotic burden may
cause thrombus dislodgment followed by reduced flow and
microvascular dysfunction, which is a negative independent
predictor of myocardial function recovery and long term
survival.4 5

Adjunctive intracoronary thrombectomy used in conjunction
with primary PCI has recently emerged as an attractive tool to
prevent distal embolisation in the microvasculature.6–10 Recent
studies showed that thrombectomy devices can preserve
myocardial salvage and microvascular function.11–13 On the
other hand, reliable data on the application of these mechanical
devices in STEMI and their additional benefits in reducing long
term complications and clinical events are limited.14

We sought to evaluate the impact on LV remodelling of an
intracoronary aspiration thrombectomy device as adjunctive
therapy in primary PCI compared with conventional PCI in
patients with anterior STEMI.

METHODS
Study population
All patients with anterior STEMI undergoing primary PCI
with stenting of a de novo coronary artery lesion were
identified and screened for participation in this study.

Anterior STEMI was defined as chest pain lasting more
than 30 minutes in conjunction with new persistent ST
segment elevation of > 1 mm in at least two contiguous
anterior leads.

To be eligible for the study, patients with anterior STEMI
needed to be . 18 years old and to have an identifiable
thrombus on IRA at coronary angiography. Angiographically
identifiable thrombus was defined as the presence of a filling
defect within the coronary lumen, surrounded by contrast

Abbreviations: AiMI, AngioJet rheolytic thrombectomy in patients
undergoing primary angioplasty for acute myocardial infarction; CHF,
congestive heart failure; EDV, end diastolic volume; EF, ejection fraction;
ESV, end systolic volume; EMERALD, enhanced myocardial efficacy and
recovery by aspiration of liberated debris; IRA, infarct related artery; LV,
left ventricular; MACE, major adverse cardiovascular events; MBG,
myocardial blush grade; MI, myocardial infarction; PCI, percutaneous
coronary intervention; REMEDIA, randomised evaluation of the effect of
mechanical reduction of distal embolisation by thrombus aspiration in
primary and rescue angioplasty; STEMI, ST elevation myocardial
infarction; TIMI, thrombolysis in myocardial infarction; WMSi, wall
motion score index
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material, seen in multiple projections and in the absence of
calcium within the filling defect, or as the persistence of
contrast material within the coronary lumen.15 Exclusion
criteria were previous myocardial infarction (MI) or coronary
artery bypass grafting, three vessel coronary artery disease,
severe valvar heart disease, TIMI (thrombolysis in myocardial
infarction) grade 2 or 3 flow at the time of initial
angiography, or unsuccessful PCI defined as no antegrade
flow or . 50% residual stenosis in the IRA.

Study protocol
Primary PCI was performed within 12 hours after the onset of
symptoms through a 7 French sheath in the femoral artery,
according to standard clinical practice.

All patients were randomly assigned in a 1:1 ratio to
intracoronary aspiration thrombectomy and stent placement
or to conventional stenting of the IRA.

The TIMI flow and myocardial blush grade (MBG) were
analysed off line.16 17 The sum of ST segment elevations was
measured manually 80 ms after the end of the QRS complex
(J point) in anterior leads at baseline and 90 minutes after
the index procedure. Resolution of ST segment elevation was
expressed as a percentage of the initial ST segment elevation.
Resolution of . 70% was defined as indicative of good
myocardial reperfusion.18

All patients were treated with aspirin 300 mg orally and
heparin 8000 IU intravenously before the procedure and with
abciximab as a 0.25 mg/kg bolus and 0.125 mg/kg/min
intravenous infusion immediately before the revascularisa-
tion and continued for 12 hours.

Patients subsequently received heparin for 48 hours,
aspirin 100 mg daily, and ticlopidine (250 mg orally twice a
day for at least four weeks) or clopidogrel (loading dose of
300 mg followed by 75 mg/day for at least four weeks). Other
adjunctive pharmacotherapy was administered at the discre-
tion of the operator.

The protocol was accepted by the institutional ethical board
and was performed in accordance with institutional guide-
lines and the Declaration of Helsinki. All patients gave
written informed consent before entering the study.

Diver aspiration thrombectomy catheter
The Diver CE aspiration thrombectomy catheter (Invatec,
Brescia, Italy) has a central aspiration lumen running
through its full length, a soft atraumatic tip with multiple
side holes communicating with the central lumen, and a
radio-opaque marker band located 1 mm from its distal end.
A luer lock-type hub in the proximal end allows the
connection of a stopcock and a syringe for blood aspiration
and clot removal. The catheter has a rapid exchange design,
with the guidewire lumen running from the distal tip to
22.7 cm proximally in the catheter body, where the exit port
is located.

The Diver catheter was inserted through a 7 French guiding
catheter over a 0.014 inch guidewire and was gently
advanced to the culprit lesion (fig 1).

Echocardiographic examination
Each patient was examined by transthoracic echocardiogra-
phy immediately after PCI and six months after the index
infarction with a commercially available machine (Vivid 7;
GE Medical Systems) equipped with 2.5 and 3.5 MHz
transducers and stored on videotape for later analysis.

LV end systolic volume (ESV), end diastolic volume (EDV),
and ejection fraction (EF) were determined from apical two
and four chamber views by Simpson’s biplane formula.
Volumes were normalised for body surface area and
expressed as indices. LV dilatation was defined as an increase

in EDV > 20%, based on repeated measurements in
individual patients.3 19

LV wall motion score index (WMSi) was calculated by
using a 16 segment model. Wall motion for each segment was
graded semiquantitatively as normokinesia = 1, hypokine-
sia = 2, akinesia = 3, and dyskinesia = 4. WMSi was
calculated by summing the scores for each segment and
dividing by the number of analysed segments.

Interobserver and intraobserver variability
To test the reproducibility of the echocardiographic data,
ESV, EDV, EF, and WMSi were measured by two experienced
observers and twice by each observer in 20 randomly selected
patients.

Interobserver coefficients of variation for measuring ESV,
EDV, EF, and WMSi were 8%, 5%, 8%, and 3%, respectively.
Intraobserver coefficients of variation for repeated measure-
ments were 5%, 3%, 5%, and 2%, respectively.

Clinical follow up
Patients were also followed up clinically at the time of
echocardiographic control. The end point of interest was
major adverse cardiovascular events (MACE) (death, new
onset of MI, and hospitalisation for CHF) at six months. All
events were confirmed by review of the hospital chart or the
physician’s record.

Statistical analysis
All continuous variables are expressed as mean (SD) and are
analysed by Student’s t test. Categorical variables are
expressed as number of patients and percentages and are
analysed by the x2 or Fisher’s exact test, as appropriate.
Differences were considered significant at p ( 0.05. Analysis
of variance with the Scheffé post hoc test was used to analyse
repeated measures of LV volumes, LV EF, and WMSi.

A backwards stepwise multivariable logistic regression
analysis of clinical and angiographic variables was also used
to assess further the independent predictive value of
aspiration thrombectomy on LV remodelling.

Data were statistically analysed with StatView version 5.0
(SAS Institute, Cary, North Carolina, USA).

RESULTS
Baseline characteristics
Seventy six consecutive patients (65.3 (11.2) years, 48 men)
with anterior STEMI underwent a primary PCI at 6.8 (2.3)
hours from symptoms onset. Thrombectomy followed by
stent implantation was performed in 38 (thrombectomy
group) patients and conventional stenting in 38 (conven-
tional group).

Patients who underwent aspiration thrombectomy were
less likely to have a family history of coronary artery disease
(36.8% in the conventional group v 13.1% in the thrombect-
omy group, p = 0.03) and had significantly lower choles-
terol concentrations (4.17 (0.28) v 4.32 (0.39) mmol/l,
p = 0.04) (table 1). Other clinical characteristics were
similar between the two groups.

Procedural characteristics
Among the 38 patients undergoing an intracoronary throm-
bectomy procedure, one had a coronary dissection immedi-
ately proximal to the culprit lesion. This complication was
successfully treated with a stent implantation covering both
the dissection and the culprit lesion.

Compared with the conventional group, patients treated
with aspiration thrombectomy had a significantly higher
incidence of direct stenting (92.1% v 5.3%, p , 0.0001)
(table 2). Patients in the thrombectomy group also had a
higher rate of post-procedural MBG 3 (36.8% v 13.1%,
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p = 0.03) (fig 2). No statistical differences were observed in
final TIMI flow grade between the two groups (fig 2). Other
procedural characteristics and angiographic measurements
were similar between groups (table 2).

Mean summed ST segment elevation was 25.3 (11.1) mV
before PCI and 7.8 (6.4) mV after the procedure resulting in
17.5 (12.2) mV absolute ST segment resolution. The relative
resolution was 70.3 (22.6)%. Mean time between reperfusion

Figure 1 (A) Left coronary
angiography showing a total occlusion
(TIMI (thrombolysis in myocardial
infarction) flow grade 0) in the middle
tract of the left anterior descending
(LAD) coronary artery. (B) The Diver CE
aspiration thrombectomy catheter was
advanced to the distal LAD. (C)
Angiography after intracoronary
aspiration showing TIMI 2 coronary
blood flow and a significant stenosis in
the middle tract of the LAD. (D) After
successful direct stenting, a final TIMI
flow grade of 3 was achieved.

Table 1 Clinical characteristics of the study patients

Total population
(n = 76)

Conventional group
(n = 38)

Thrombectomy group
(n = 38)

Age (years) 65.3 (11.2) 64.6 (12.5) 66.7 (14.1)
Men 48 (63.1%) 21 (55.3%) 27 (71%)
Risk factors

Hypertension 34 (44.7%) 19 (50%) 15 (39.5%)
Diabetes 16 (21%) 7 (18.4%) 9 (23.7%)
Smoking 17 (22.4%) 10 (26.3%) 7 (18.4%)
Obesity 4 (5.3) 1 (2.6) 3 (7.9)
Family history of CAD 19 (25%) 14 (36.8%) 5 (13.1%)*
Cholesterol (mmol/l) 4.22 (0.70) 4.32 (0.39) 4.17 (0.28)*
Triglycerides (mmol/l) 1.38 (0.42) 1.41 (0.29) 1.37 (0.44)

Renal failure 8 (10.5%) 3 (7.9%) 5 (13.1%)
Killip class III 19 (25%) 11 (28.9%) 8 (21%)
Previous PCI 11 (14.5%) 4 (10.5%) 7 (18.4%)
Symptoms to balloon (hours) 7.3 (1.3) 7.6 (1.8) 7.2 (1.9)
Medications at follow up

ACE-I/ARBs 67 (88.1%) 31 (81.6%) 36 (94.7%)
Aldosterone blockers 41 (53.9%) 22 (57.9%) 19 (50%)
b Blockers 58 (76.3%) 27 (71%) 31 (81.6%)
Statins 68 (89.5%) 36 (94.7%) 32 (84.2%)
Aspirin 74 (97.4%) 37 (97.4%) 37 (97.4%)

Data are mean (SD) or number (%).
*p,0.05 between conventional and thrombectomy groups.
ACE-I, angiotensin converting enzyme inhibitors; ARBs, angiotensin receptor blockers; CAD, coronary artery
disease; PCI, percutaneous coronary angioplasty.
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and the second ECG was 105 (28) minutes. Compared with
patients in the conventional group, patients treated with
thrombectomy achieved a significantly higher effective ST
segment resolution 90 minutes after the PCI procedure
(81.6% v 55.3%, p = 0.02) (table 2).

Echocardiographic data
Six months (187 (23) days) after the index intervention, two
patients died (both in the conventional group) and three
patients of the thrombectomy group declined the follow up
echocardiogram. Therefore, the echocardiographic follow up
was completed in 71 of 76 (93.4%) patients.

Nineteen patients (26.8%) developed LV dilatation at six
months, 15 in the conventional group and four in the
thrombectomy group (p = 0.006).

Table 2 Procedural characteristics of the study population

Total population
(n = 76)

Conventional
group (n = 38)

Thrombectomy
group (n = 38)

Location of infarct related artery
Left main 1 (1.3%) 0 1 (2.6%)
LAD/diagonal branch 75 (98.7%) 38 (100%) 37 (97.4%)

Two vessel CAD 16 (21%) 7 (18.4%) 9 (23.7%)
Intra-aortic balloon pump 7 (9.2%) 5 (13.1%) 3 (7.9%)
Bifurcation 14 (18.4%) 5 (13.1%) 9 (23.7%)
Lesion length (mm) 14.0 (5.3) 14.4 (6.6) 13.9 (7.5)
Vessel size (mm) 2.9 (0.6) 2.9 (0.5) 2.9 (0.6)
MLD before intervention (mm) 0.9 (0.3) 0.9 (0.4) 0.9 (0.3)
Procedure

Direct stenting 37 (48.7%) 2 (5.3%) 35 (92.1%)**
Postdilatation 5 (6.6%) 3 (7.9%) 2 (5.3%)

Stent type
Bare metal 33 (43.4%) 17 (44.7%) 16 (42.1%)
Drug eluting 43 (56.6%) 21 (55.3%) 22 (57.9%)

MLD after intervention (mm) 2.9 (0.8) 2.9 (0.7) 2.9 (0.1)
Diameter stenosis after intervention (%) 3.7 (4.8) 3.6 (5.4) 3.7 (5.1)
Peak creatine kinase-MB (U/l) 161 (134) 167 (129) 146 (122)
90˚ ST segment resolution 52 (68.4%) 21 (55.3%) 31 (81.6)*

Data are mean (SD) or number (%).
*p,0.05; **p,0.0001 between conventional and thrombectomy groups.
LAD, left anterior descending; MLD, minimum lumen diameter.
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Figure 2 (A) TIMI flow and (B) myocardial blush grade (MBG) before
and after intervention in both groups.
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(B) end diastolic volume (EDV) from the index percutaneous coronary
intervention (PCI) to the six month follow up in patients treated with
thrombectomy and conventionally.
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Baseline ESV (74 (3) ml v 73.7 (3.3) ml, p = 0.69) and
EDV (128.5 (2.5) ml v 127.9 (2.4) ml, p = 0.3) were similar
between patients who received a conventional PCI and those
who underwent thrombectomy, respectively (fig 3). At six
months, patients treated conventionally had significantly
higher ESV (82 (7.7) ml v 75.3 (4.9) ml, p , 0.0001) and
EDV (152.5 (18.1) ml v 138.1 (10.7) ml, p , 0.0001) than the
patients treated with aspiration thrombectomy (fig 3).

No differences were found in either EF or WMSi between
the two groups at baseline and during the follow up period
(fig 4).

In the multivariate analysis, including the baseline clinical
and angiographic parameters, the only independent predic-
tors of LV remodelling were random assignment to conven-
tional PCI (versus thrombectomy, p = 0.04) and a
postprocedural MBG grade of 0 (p = 0.07).

Clinical outcomes
Incidences of death, recurrent MI, hospitalisation for CHF,
and cumulative MACE at six months after the index
intervention were similar in all patients with anterior
STEMI, whether they were in the thrombectomy or the
conventional group (table 3).

DISCUSSION
The major findings of the present study are, firstly, that
compared with conventional PCI, adjunctive intracoronary
aspiration thrombectomy during primary angioplasty in
patients with anterior STEMI can safely improve myocardial
tissue perfusion; and secondly, that this is associated with a
significant decrease in the incidence of LV remodelling at six
months; however, overall MACE rates are similar.

LV remodelling after successful primary PCI
LV dilatation carries a grim prognosis after a STEMI.1 The
most favourable interventions to limit or prevent post-MI LV
remodelling are those addressed to obtain the earliest and
most sustained IRA patency.20–22 Although mechanical reper-
fusion for STEMI significantly improves coronary epicardial

flow, it does not necessarily mean that microvascular flow
and myocardial perfusion are normalised. In fact, especially
after conventional primary PCI, it is possible that distal
microemboli cause microvascular obstruction and limit distal
tissue perfusion.

Bolognese et al3 reported that LV dilatation is significant in
about 30% of patients with STEMI successfully treated with
primary PCI, comparable with the rate of 34% observed in
patients receiving intravenous thrombolysis.23 In addition, as
in patients receiving thrombolysis, patients with STEMI
treated with primary PCI apparently have subsequent LV
remodelling despite spontaneous recovery of regional and
global LV function, suggesting that the incidence of post-MI
LV dilatation is independent of which reperfusion strategy
has been used.3 23 In our series, LV dilatation occurred in 27%
of patients after MI treated with mechanical reperfusion.
Since we enrolled only patients with anterior STEMI and the
extent of LV dilatation depends not only on the infarct size
but also on the type of infarct healing and coexistent LV wall
stress, this incidence can be considered to be relatively low.24

However, our observation of a significant reduction in the
occurrence of LV remodelling after an adjunctive thrombect-
omy in successful primary PCI highlights that optimal
reperfusion entails both early and sustained epicardial
patency and optimal tissue reperfusion.

Myocardial tissue perfusion and LV remodelling
The clinical relevance of distal tissue perfusion has been
shown in several studies that have used surrogate markers
such as ST segment resolution or other non-invasive
diagnostic modalities.4 5 25–31 Patients with impaired micro-
perfusion have increased early and late mortality, larger
irreversible myocardial injury, and consequently a higher
incidence of adverse LV remodelling leading to CHF.4 5 32–34

In our study, both indices of microvascular flow restoration
after PCI were significantly more favourable in the throm-
bectomy group than in the conventional group. ST segment
resolution and MBG are both highly specific indicators of
myocardial tissue perfusion.35 36 ST segment recovery in
patients with STEMI represents both reversal of ischaemia
and interruption of infarction and it provides important
prognostic information.26–28 37 In addition, the MBG may
reflect the patency of the microvasculature and has been
found to have an additive predictive value for long term
mortality beyond Killip class, TIMI grade flow, and LV EF and
to relate to the enzymatic infarct size after primary PCI.33 38

However, LV remodelling seems to be induced by factors
other than initial infarct size, as also suggested by the non-
significant difference in CK-MB concentrations between the
two groups in the present study.3

Effects of thrombectomy during primary PCI
Because of the limited ability of coronary stenting to
attenuate the no reflow phenomenon, mechanical or phar-
macological approaches have been added to conventional
PCI. There are several systems for intracoronary thrombect-
omy that differ considerably in construction, principles of
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Table 3 Major adverse cardiovascular events (MACE) at
six months

Conventional
group (n = 38)

Thrombectomy
group (n = 35)

Death 2 (5.3%) 0
New onset MI 0 1 (2.8%)
Hospitalisation for CHF 3 (7.9%) 2 (5.7%)
MACE 4 (10.5%) 3 (8.6%)

CHF, congestive heart failure; MI, myocardial infarction.
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operation, and management. Most of these systems have
reported efficacies for epicardial flow restoration similar to
that seen with the aspiration device used in this study.39–41

Aspiration thrombectomy devices are characterised by a
simple manual aspiration that can safely extract athero-
thrombotic material from the target lesion, thus restoring
flow and increasing the patency rate of the IRA before
stenting and myocardial perfusion, as recently shown by the
randomised evaluation of the effect of mechanical reduction
of distal embolisation by thrombus aspiration in primary and
rescue angioplasty (REMEDIA) study.42

Although thrombectomy during primary PCI initially
resulted in high procedural success rates and improved
outcomes in patients with STEMI with angiographically large
intracoronary thrombus, results of recent clinical trials are
discouraging.39

The enhanced myocardial efficacy and recovery by aspira-
tion of liberated debris (EMERALD) trial failed to show any
improvement in microvascular flow, reperfusion success,
infarct size, and event-free survival in patients with STEMI
undergoing primary PCI with a balloon occlusion and
aspiration distal microcirculatory protection system.43 In the
large AngioJet rheolytic thrombectomy in patients under-
going primary angioplasty for acute myocardial infarction
(AiMI) trial, 480 patients with STEMI were randomly
assigned to either AngioJet plus direct PCI or to direct PCI
alone(Ali A, Annual international meeting TCT, Washington,
2004). This multicentre, prospective clinical trial did not find
a significant reduction in MI size with the use of thrombect-
omy. Moreover, while this study was not powered for clinical
end points, group mortality differed significantly, with a
remarkably low mortality in the control arm. Differences in
both thrombectomy systems and patient selection can
explain such divergences with our findings. In the AiMI
trial, TIMI flow grade 0 was found in baseline angiography of
only 55% of patients in the thrombectomy group and in 53%
of controls, and an absent or minimal thrombus was reported
in 23% and in 27%, respectively. Conversely, the present
study enrolled only patients with angiographically identifi-
able thrombus, where a thrombectomy device should be more
useful. The present study was not intended or powered to
evaluate the potential clinical benefits of aspiration throm-
bectomy in patients with STEMI at six months.

Impact of thrombectomy on LV remodelling
Kondo et al44 described the effects of intracoronary throm-
bectomy on LV remodelling in 109 patients with STEMI who
underwent PCI plus thrombus aspiration with the Rescue
catheter and 86 controls treated with conventional PCI. The
incidence of LV remodelling, evaluated by cine angiography,
was significantly lower in the thrombectomy group at six
months. No differences were observed in cardiac events,
including death, reinfarction, and target vessel revascularisa-
tion or changes in EF during follow up. Even in our series,
only a slight but not significant improvement in EF and
WMSi was observed among patients without progressive
dilatation throughout follow up. These findings may be
related to the presence and extension of viable myocardium,
the severity of LV dilatation, and the accuracy of echocardio-
graphy in assessing EF.45 46 Kondo et al44 reported the
outcomes of a retrospective cohort of unselected types of
STEMI, compared with our study; importantly, only 66% of
their patients had an initial TIMI 0 flow and the authors did
not specify whether the Rescue system was used in the
presence of visible thrombus only. In addition, a coronary
stent was implanted in only 34% of patients randomly
selected for thrombectomy and in 67% of controls, and none
of the patients received glycoprotein IIb/IIIa inhibitors.

Conclusion
Compared with conventional stenting, in patients with
intracoronary visible thrombus, pretreatment with aspiration
thrombectomy during primary PCI improves the parameters
of myocardial tissue perfusion. These findings appear to be
associated with a significantly lower incidence of LV
remodelling at six months in patients presenting with
anterior STEMI.
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There is one problem all editors of scientific journals encounter—how to get important
material published quickly. We have overcome this to some extent by introducing ‘‘Online
First’’ (http://heart.bmjjournals.com/onlinefirst.dtl) which has now been running successfully
on the journal’s website since March 2005. Although this allows a paper to be citable within
two weeks of being accepted by the journal, it does not speed up the review process. The
review process is hampered by the general inertia of the system, in particular the time it takes
to get reviews back from reviewers. This is because everybody is busy and there are not
enough good reviewers to go around.

To counter this Heart is going to introduce a new feature: ‘‘Rapid Communications’’. The
full details of these Rapid Communications can be found in the instructions to authors (http://
heart.bmjjournals.com/ifora/). They will be a little shorter than the average full paper, and
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publication. By accelerating and personalising the review process we hope to be able to
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We anticipate that we may be overwhelmed with requests for this type of publication unless
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