Commentary

Selective and global strategies for
thrombus management in ST-elevated

myocardial infarction

interventions

Keywords: mechanical thrombectomy e selective thrombus management ¢ SINCERE

database ¢ STEMI

thrombus
infarction

Compulsive management of
in  ST-elevated myocardial

(STEMI)

improved early and late outcomes by reduc-

interventions contributes to
ing distal embolization and no-reflow and
enabling better stent apposition. Although
there appears unwavering agreement in the
rational for thrombus management, the pre-
cise role of thrombectomy devices and tech-
niques remains controversial. Clinical trials
have been suggestive but not decisive and
the ensuing guidelines remain disconcerted
(12). We lean upon our extensive 12-year
experience with SINCERE in performing
short door-to-balloon (D2B) interventions
to clarify the role of thrombectomy and to
propose strategies that include situations
that lack a complete thrombectomy arsenal.

In the early presenting STEMI patient,
the thrombus is white, soft, friable and
composed primarily of platelets. It is eas-
ily extracted by employing simple aspi-
ration catheters [3]. Careful attention of
aspirating techniques greatly minimizes
distal embolization. Sophisticated STEMI
systems (patient advocacy, pre-hospital
management, early activation and emer-
gency department bypass) with short
D2B times, will often confront such easy-
to-treat thrombus. White thrombus in a
STEMI lesion is easily extracted by aspi-
ration, mechanical thrombectomy devices
are often not required and their routine
use for treating such lesions increases distal
embolization of the soft, friable thrombus.
Improvements in the STEMI process and
short D2B times therefore directly help the

STEMI procedure, as the operators engage
the easier-to-treat white thrombus. Unless
the fresh thrombus in the early presenting
patient is voluminous (myocardial blush
grade [MBG] 4 or 5), using the Angiojet
in these cases is an overkill and it is associ-
ated with higher complications. This obser-
vation should explain why several Angiojet
trials demonstrated higher major adverse
cardiac events [4,5].

Late STEMI presentations, as occurs
commonly in developing countries and
where STEMI systems are rudimentary,
are composed of red thrombus, that is more
dense and organized and that is composed
of red blood cells and fibrin strands. Man-
agement of this thrombus is completely dif-
ferent to that of the soft, friable thrombus.
Mechanical thrombectomy devices are of
particular benefit in treating such throm-
botic lesions provided the anatomy is suit-
able — large vessels without excessive tortu-
osity. Although it is not commonly used in
this particular situation, laser angioplasty
is also an attractive modality for ablat-
ing thrombus in these dense, organized,
late-presenting lesions. With this essential
comprehension of dynamism of thrombus
it should also be evident why aspiration
thrombectomy is relatively ineffective in
treating the organized thrombus. Figure 1
illustrates the dynamic nature of throm-
bus and the pathophysiological rationale of
employing a different strategy to manage
white or red thrombus.

A selective thrombus management strat-
egy is clearly superior to an all-comer strategy
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Dense organized thrombus
with RBC, fibrin

Figure 1. The dynamic nature of thrombus in ST-elevated myocardial infarction.

AMI: Acute myocardial infaction; RBC: Red blood cell.

that has been advocated in several thrombectomy tri-
als. SINCERE has pioneered and employed a selec-
tive strategy for thrombus management in over 1200
consecutive STEMI interventions [6]. With this strat-
egy, low-grade thrombus can be treated with direct
stenting, moderate thrombus benefits with aspiration
thrombectomy and large-grade thrombus is treated
with mechanical thrombectomy. Figure 2 demon-
strates this strategy and provides technical tips for
using aspiration and mechanical thrombectomy.

We have further expanded our selective thrombus
management strategy to a global environment — as
illustrated in Figure 3. This management algorithm
mandates a firm conviction that a STEMI lesion
contains thrombus. We propose simple aspiration
thrombectomy as the initial therapy as it is inexpen-
sive, globally available and extremely easy to use.
In addition, as the time course of STEMI is mostly
unknown (and difficult to predict), selecting aspi-
ration or mechanical thrombectomy on the basis of
duration of chest pain is less certain. One may lean
on the electrocardiogram for this approximation,
using ST segment elevation as a surrogate for white

thrombus and early Q waves with residual ST seg-
ment elevation as a proxy for red thrombus [7]. The
vast majority of white thrombus will be aspirated
with proper aspiration techniques (see Figure 2) — in
fact, it has become a norm to make a reverse conclu-
sion — if the thrombus aspirates, the lesion is often,
though not always, white thrombus. With restora-
tion of flow in the infarct-related vessel, stenting
with either bare metal stent or drug-eluting stent
should follow with one major caveat — be mindful
that STEMI lesions are often under-sized. We resist
balloon expansion at this stage as its use can result
in distal embolization of residual thrombus. Its use,
that should be rare, is more appropriate to dilate a
lesion that does not permit advancement of the aspi-
ration catheter. Post-stenting, intra-coronary vaso-
dilators augment distal microvasculature flow and
improve MBG. If aspiration results in incomplete
thrombus resolution and/or inadequate improve-
ment in flow (red thrombus, delayed presentation),
there are a variety of options that are depicted in
Figure 3 and that provide a rationale for a global
application of this algorithm.
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Our favored strategy, based upon the emphatic
comprehension of dynamic thrombus, is mechanical
thrombectomy using the Angiojet device. Vessel anat-
omy must exclude tortuosity and the vessel should be
at least 2.5 mm (3.0 or higher is more optimal) and
the lesion must have Grade 4 or 5 thrombus. For such
suitable lesions, the Angiojet appears an extremely
effective device. Some specific tricks of its use are
also described in Figure 2. Such lesions are the true
niche for Angiojet and we have long advocated a clin-
ical trial to demonstrate the effectiveness for using
the Angiojet for treating such lesions rather than its
non-selective and haphazard use. Laser angioplasty
and emboli protection stent also fall in this group of
effective therapies. In particular, M Guard stent may
be very useful in such situations (8]. If large random-
ized clinical trials can demonstrate that it does not
increase TVR, this device could become a front line
management for treating STEMI lesions. The most

common scenario, in particular in late-presenting
lesions with dense thrombus, is where these devices
are either unavailable or do not work. In such cases
that demonstrate residual thrombus and inadequate
flow, we strongly recommend not to stent (our best
caveat of this manuscript), use ample anti-platelet
and anti-coagulants, and return the patient to the
catheterization laboratory for a staged and definitive
management of thrombus and the STEMI lesion.
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Strategy based on thrombus-grade for management of the STEMI lesion
Mehta classification - Clinics of America, Sept 2009

Thrombus
definition

No cine angiographic
characteristics of
thrombus present

Possible thrombus present
Angiography demonstrates
reduced contrast density,
haziness, irregular lesion
contour or a smooth convex
‘meniscus’ at the site of total
occlusion suggestive but
not diagnostic of thrombus

Thrombus present small size:
definite thrombus with greatest
dimensions less than or equal
to Y2 vessel diameter

Thrombus present-moderate
size: definite thrombus but with
greatest linear dimension
greater than %2 but less than

2 vessel diameters

Angiographic examples

Mehta
classification

Direct stent +
predilatation

Aspiration
thrombectomy

Angiojet

Technical tips of use

* Most effective with fresh
clot; organized thrombus
is more resistant to
debulking

* Have different profiles,
different push-ability,
tractability and aspiration
rates

« All are 6 F-compatable
it is useful to stock and
be familiar with the use
of at least one

* Flush catheter lumen
well before use at it
facilitates better tracking
over the wire

* Avoid kinking the catheter
— advance slowly over the
initial, softer portion of

the catheter

* Monitor distal tip of the
guide wire as the aspiration
catheter is advanced — it is
not uncommon for the guide
wire to advance during this
maneuver

* Advance the aspiration
catheter through the entire
length of occlusive disease

Figure 2. Mehta's selective thrombus management strategy in ST-elevated myocardial infarction.
LAD: Left anterior descending artery; LCX: Left circumflex artery; STEMI: ST-elevated myocardial infarction; TPM: Temporary

pacemaker.

* Can be used from
the radial route.
Although LAD and
some LCX may not
need a TPM, | place
TPM'’s in all Angiojet
procedures

 Often, multiple passes
will be required. Try to
pause after every 2-3
passes to enable
hemodynamics to be
restored, to optimize
guide wire and guiding
catheter support and to
evaluate the results

* Often, just the first
passage will restore
adequate flow

* Resistant and stubborn
thrombus will require
more distal
advancement that must
be done more carefully

 Avoid advancing in
severe tortuousity and
in vessels <2 mm

* Since the Angiojet is
used for large
thrombus burden and
high thrombus grade,
consider Abciximab
as adjunctive therapy
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STEMI lesion

Default aspiration
thrombectomy
— friable and
thrombus

Assume
thrombus
exists

Thrombus
aspirated, TIMI 3
flow — friable
thrombus

Residual thrombus
TIMI flow <3
Resistant thrombus

7 F export

i/c Abciximab
Clearway/Tapas New devices
1. Angiojet
2. Excimer Lase
3. M Guard

Neither 7 F or
new devices

Thrombus
aspirated
TIMI 3 flow

DAPT, UFH,
angiography
4h

Figure 3. Global selective thrombus management strategy in ST-elevated myocardial infarction.
DAPT: Dual antiplatelet therapy; STEMI: ST-elevated myocardial infarction; UFT: Unfractionated heparin.
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