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Introduction: Large intracoronary thrombus in patients presenting with ST
elevation myocardial infarction (STEMI) can cause distal embolization, the no-reflow
phenomenon, and stent thrombosis. Approximately 10% of patients undergoing
primary percutaneous coronary intervention (PCl) have distal embolization of
thrombus, causing coronary microvascular obstruction and reduced myocardial tissue
perfusion. This can lead to ongoing ischemia, a larger infarct size, and a significant
increase in 30-day mortality, regardless of successful PCl with normal epicardial vessel
flow.

Case Presentation: A 51-year-old Asian male presented with STEMI. Coronary
angiography revealed a large thrombus totally occluding the proximal portion
of the right coronary artery (RCA). Catheter-directed intracoronary thrombolysis
with streptokinase was performed after multiple attempts at manual aspiration
thrombectomy (MAT) and balloon angioplasty had failed to achieve coronary blood
flow recovery. After successful stenting, a diffuse residual thrombus remained in the
RCA. Evaluation angiography of the RCA performed four days later showed complete
thrombus dissolution with thrombolysis in myocardial infarction (TIMI) grade 3 flow.
Discussion: While there is no gold-standard therapy to deal with intracoronary
thrombus, there are combinations of both pharmacological and mechanical therapies
that can be utilized. MAT should not be used routinely in STEMI, but may be helpful
in selected cases. Catheter-directed intracoronary thrombolysis can be a safe and
effective alternative reperfusion strategy when MAT alone fails to achieve sufficient
coronary blood flow in the thrombotic infarct-related artery (IRA).

Conclusion: The management of intracoronary thrombus during PCl remains a
therapeutic challenge, and an aggressive, case-by-case, tailored approach can lead
to improved outcomes.

Key words: intracoronary streptokinase, manual aspiration thrombectomy (MAT),
intracoronary thrombus, primary percutaneous coronary intervention (PCl), ST-ele-
vation myocardial infarction (STEMI).

Role intrakoronarni trombolyzy v pfipadé trombotizované koronarni tepny:
kazuistika

Uvod: Velké intrakoronarni tromby u pacient( s infarktem myokardu s elevacemi
useku ST (STEMI) mohou zpusobit distalni embolizaci, fenomén ,no-reflow” a trom-
bdzu stentu. PFiblizné u 10 % pacientd podstupujicich primarni perkutanni koronarni
intervenci (PCl) dochazi k distalni embolizaci trombu, coz zpUsobuje mikrovaskuldrni
obstrukci korondrnich tepen a snizeni perfuze myokardialni tkané. To mlze mit za
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nasledek pretrvavajici ischemii, vétsi velikost infarktu a vyznamné zvyseni 30denni mortality, a to bez ohledu na Uspésnou PCl s
normalnim pritokem epikardialnimi cévami.

Kazuistika: Jedenapadesatilety muz asijského puvodu byl pfijat s diagnézou STEMI. Koronarografie prokazala velky trombus
obturujici proximalni ¢ast levé koronarni tepny (ACS). Poté, co opakované pokusy o manudlni aspirani trombektomii (MAT) a
balonkovou angioplastiku nevedly k obnoveni pratoku krve koronarnimi tepnami, byla provedena katetriza¢ni intrakoronarni
trombolyza s aplikaci streptokinazy. Po Uspésném zavedeni stentu zUstal v ACS difuzni rezidualni trombus. Angiografické zhod-
noceni ACS provedené o Ctyfi dny pozdéji prokazalo Uplné rozpusténi trombu s pritokem infarktovou tepnou TIMI 3.

Diskuze: | kdyZ v oblasti [é¢by intrakoronarniho trombu neexistuje zlaty standard, je mozné vyuzit kombinace farmakologické a
mechanické l1écby. MAT by v pfipadé STEMI neméla byt pouzivana rutinné, nicméné ve vybranych pfipadech mize byt uzite¢na.
Katetrizacni intrakoronarni trombolyza mize byt bezpecnou a Ucinnou alternativou reperfuzni strategie, pokud MAT samotnou
nedosahneme dostatecného pritoku krve infarktovou tepnou (IRA).

Zavér: Reseni intrakoronarniho trombu béhem PCl je i nadale terapeutickou vyzvou, pficemz lepsich vysledkii Ize dosdhnout
pomoci agresivniho, individudlniho pristupu Sitého na miru.

Kli¢ova slova: intrakorondrni streptokinaza, manualni aspiracni trombektomie (MAT), intrakorondrni trombus, primarni perkutanni

koronarni intervence (PCl), infarkt myokardu s elevacemi tseku ST (STEMI).

Introduction

Intracoronary thrombus remains one of
the main enemies of the interventional car-
diologist. Approximately 10% of patients
undergoing primary PCl experience distal
embolization of the thrombus, resulting in co-
ronary microvascular obstruction and decre-
ased myocardial tissue perfusion. This could
result in continued ischemia, more extensi-
ve infarct size, and a significantly increased
30-day mortality (hazard ratio [HR] 3.0, 95%
confidence interval [Cl] 1.19-7.58; P = 0.02),
despite a successful PCl with normal epicardial
vascular flow (1). The MAT procedure is often
performed as a first-line measure to redu-
ce these side effects, although its beneficial
effect during PCl s still debated (2). When MAT
fails to achieve adequate coronary blood flow,
intracoronary thrombolysis using a catheter
may be a safe and effective alternative reper-
fusion strategy for IRA complicated by a large
thrombus (3). We report a case of coronary
reperfusion via a combination of MAT, ballo-
on angioplasty, and intracoronary catheter
thrombolysis in a STEMI-induced thrombotic
occlusion in the RCA.

Case Presentation

A 51-year-old Asian man presents to the
emergency room with sudden chest pain
that has lasted for 11 hours, accompanied
by cold sweat and nausea. The patient is a
two-pack daily smoker with high blood pre-
ssure without any history of medication use.
The patient also consumes coffee and energy

drinks every day as a public transport driver.
At the first medical contact, the patientappe-
ared fully conscious, GCS 456, blood pressure
of 140/90 mmHg, a heart rate of 100 bpm,
and a respiratory rate of 24 breaths/min, with
the remainder of physical examination within
normal limits. The ECG showed a sinus rhythm
of 100 beats/min with ST segment elevation
in leads I, Ill, AVF, and V3R-V6R (Fig. 1). Serum
creatinine was 1.1 mg/dL, serum troponin-I
was 3.0 ng/mL, random blood glucose was
211 mg/dL, and hepatitis B was reactive. In
this antiplatelet-naive patient, a loading dose

Fig 1. Electrocardiogram at admission
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of 300 mg aspirin and 180 mg ticagrelor was
administered, followed by primary PCI.
Coronary angiography showed normal
appearance of the left main coronary artery
(LMCA), left anterior descending (LAD), and
left circumflex (LCx) (Fig. 2a), whereas the
RCA was completely occluded by thrombus
proximally (Fig. 2b). The PCl procedure was
followed by an intravenous (IV) bolus of 100
u/kg BW unfractionated heparin (7,000 units),
without the addition of GP lIb/Illa inhibitor
therapy (not available at the time of the pro-
cedure). Wire crossing was performed using
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Fig 2. Coronary Angiography. (@) LMCA, LAD, and LCx appear normal. (b) Total occlusion of the proximal
part of the RCA with TIMI flow grade 0. (c) MAT succeeded in obtaining a red and white thrombus. (d)
Evaluation after the first MAT. (e) Evaluation after the first balloon angioplasty. (f) There is a clot blocking
the aspiration catheter after the second MAT. (g) Evaluation after intracoronary thrombolysis and ballo-

on angioplasty. (h) Post-stent evaluation proximal to mid-RCA. (i) Angiography evaluation 4 days after

primary PCl
£
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a 0.014" high-torque hydrophilic guidewire
(Whisper MS, Abbot, Minneapolis, USA) and
successfully penetrated the lesion distal to the
RCA; however, antegrade flow was obtained
on angiography, with grade 0 TIMI flow and
grade 5 TIMI thrombus quantification.

MAT was performed using a 6-Fr aspira-
tion catheter (Capturer, iVascular, Barcelona,
Italy), and a red and white thrombus was ob-
tained (Fig. 2c); however, there was no ante-
grade flow from the proximal RCA (Fig. 2d).
To compress the lesion, a 1.5 X 15 mm semi-
-compliant balloon (Sapphire Il, OrbusNeich,
Netherlands) was inflated to 16 atmospheres
(atm) proximal to distal to the RCA, followed
by administration of 0.5 mg atropine sulfate
as the patient developed bradycardia and
hypotension. The procedure was continued by
dilating the lesion using a 2.25 x 12 mm semi-
-compliant balloon (Sapphire Il, OrbusNeich,
Netherlands) to 15 atm midway to the pro-
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ximal RCA. Angiography after balloon angi-
oplasty showed an increase in coronary blood
flow from TIMI flow grade 0 to 2 with a diffuse
thrombus along the RCA (Fig. 2e). A second
MAT was performed in an attempt to remo-
ve the remaining thrombus, only to find the
aspiration catheter blocked by a clot (Fig. 2f).

Due to a diffuse thrombus in the RCA, we
decided to perform intracoronary thrombo-
lysis. Streptokinase 250,000 units (Fibrion,
Lyocontract, Lisenburg, Germany) diluted
in 16.7 mL normal saline was administered
slowly over 5 minutes using a 4.0 6-Fr Judkin
Right guiding catheter (Launcher, Medtronic,
Minneapolis, USA), followed by dilatation
with a 3.0 X 20 mm semi-compliant ballo-
on (Sapphire Il, OrbusNeich, Hoevelaken,
Netherlands) up to 15 atm for manipulating
the partially lysed thrombus; however, angio-
graphy showed disappointing results. We de-
cided to continue intracoronary thrombolysis
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using the same amount of streptokinase, but
there was almost no difference in antegrade
flow in the distal portion of the RCA. After
repeated intracoronary thrombolysis five ti-
mes with a total of 1,500,000 units of strep-
tokinase over 30 minutes, an antegrade flow
improvement to TIMI flow grade 3 was seen
with the thrombus still in place (Fig. 2g). The
proximal to the middle of the RCA was then
stented using a 3.5 X 36 mm sirolimus drug-
-eluting stent (DES) (X-limus, Cardionovum,
Bonn, Germany) developed to 16 atm (Fig.
2h). After undergoing the procedure, there
were no complaints of chest pain anymore,
but the patient began to experience hypo-
tension; therefore, he was given dopamine
(5 mcg/kg/min) and norepinephrine (0.1 mcg/
kg/min) with a target systolic blood pressure
of > 140 mmHg.

With a residual thrombus after stent pla-
cement, the risk of stent thrombosis is very
high. After considering the low bleeding risk
(PRECISE-DAPT score = 10), the patient was
given triple therapy: aspirin 100 mg every 24
hours and ticagrelor 90 mg every 12 hours,
followed by warfarin 2 mg every 24 hours
one day after PCI. During the three days of
intensive care after primary PCl, there were
no complaints of chest pain or signs of blee-
ding; this may be related to the absence of an
increase in the INR value in the lab results. On
evaluation angiography performed four days
after primary PCl, complete dissolution of the
thrombus was seen with TIMI flow grade 3
on the RCA. Subsequently, the patient was
discharged six days post-primary PCl with
dual antiplatelet therapy (aspirin and ticagre-
lor) for more than 12 months. There were no
complaints of chest pain or bleeding during
the patient’s follow-up visits on days 3 and 30
after being discharged from hospital.

Discussion

Intracoronary Thrombus

The pathophysiology underlying the
development of intracoronary thrombus is
Virchow's triad, triggered by rupture or ero-
sion of an atherosclerotic plaque resulting in
thrombus formation in the epicardial coronary
arteries. In approximately 70% of cases, acute
thrombus formation occurs after atherosclero-
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tic plaque rupture, and in the remaining 30%,
there is plaque erosion (4). Disruption of the
atherosclerotic plaque results in the sub-en-
dothelial thrombogenic matrix being exposed
to circulating platelets, leading to platelet
adhesion, aggregation, and white thrombus
formation. The concomitant release of tissue
factor from the site of arterial injury activates
the extrinsic coagulation cascade, resulting in
the formation of thrombin, which then con-
verts fibrinogen to fibrin. This process cul-
minates in the formation of a red thrombus
composed of more densely packed platelets,
erythrocytes, inflammatory cells, and fibrin,
which over time becomes progressively more
robust (5).

Massive intracoronary thrombi are asso-
ciated with reperfusion failure and more unfa-
vorable clinical outcomes (6-9). If not treated
thoroughly, intracoronary thrombus can cau-
se distal and microvascular obstruction, which
is known as the no-reflow phenomenon. The
no-reflow phenomenon can occur in 50% of
cases of acute coronary syndrome (ACS) with
a high thrombus load, resulting in reduced
myocardial perfusion at the microvascular
level, increased infarct size, and higher mor-
tality (10, 11).

Intracoronary thrombus is defined as a
filling defect with decreased contrast densi-
ty. Quantification of intracoronary thrombus
can be performed by angiography using the
TIMI thrombus grade. The TIMI thrombus scale
relies on relative estimates of the size of the
thrombus and affected vessels, using a scaled
score of 0 (no thrombus) to 5 (total occlusion
by thrombus) (12). The TIMI thrombus scale can
be simplified into a low thrombus load (grades
1-3) and a high thrombus load (grades 4-5) (13).

Current guidelines recommend primary
PCl as the treatment of choice for STEMI pa-
tients. Primary PClI with stent implantation
can restore patency in the IRA, resulting in
a smaller infarct area and a lower number
of acute and long-term events, including
recurrent infarction and death (2). However,
until now, there has been no gold-standard
therapy for lesions with a high thrombus
burden. Several mechanical and pharmaco-
logical approaches have been proposed to
reduce the thrombus burden and post-PCl
complications.

NTERVENCNI A AKUTNI KARDIOLOGIE / Interv
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Platelet Inhibition

Early administration of dual antiplatelet
therapy (DAPT) can reduce the thrombus bur-
den and improve clinical outcomes. Aspirin
can be given orally by chewing or intrave-
nously at an initial dose of 150-300 mg to
inhibit thromboxane A2-mediated platelet
activation (Class I; LOE B). The onset of action
of aspirin occurs within 30-60 minutes and
persists for the lifetime of the platelets. Potent
P2Y12 inhibitors such as prasugrel 60 mg or
ticagrelor 180 mg can be selected if availab-
le, or clopidogrel 600 mg if more aggressive
treatment is contraindicated (Class I; LOE A).
Prasugrel and ticagrelor have a more rapid
onset of action, stronger potency, and are
superior to clopidogrel in clinical outcomes.
Intravenous P2Y12 agents (cangrelor) may
also be considered in patients who have never
taken an oral P2Y12 receptor inhibitor at the
time of PCl or in those who are intubated and
unable to take oral agents (Class Ilb; LOE A) (2).

Glycoprotein llb/llla (GPI) inhibitors are
angiographically proven effective agents for
dissolving a thrombus and are capable of resto-
ring TIMI flow by inhibiting the final pathway
of platelet aggregation through competition
for binding of GP llb/llla receptors with von
Willebrand factor and fibrinogen. GPIs inhibit
platelet response to all agonists, resulting in
rapid and almost complete inhibition of pla-
telet aggregation, making them more potent
antiplatelet agents than P2Y12 inhibitors (14).
Despite the proven efficacy of GPI in prima-
ry PCl settings, high bleeding rates remain a
concern. In a meta-analysis of 10,123 patients
undergoing primary PCl, Winchester et al. (15)
reported that using GPI reduced non-fatal myo-
cardial infarction (MI) at 30 days (5.1% vs. 8.3%;
p < 0.001) with a significant increase in cost and
risk of minor bleeding (3% vs. 1.7%; p < 0.001).
Based on available data, current guidelines
state that the routine use of upstream GPls in
STEMI cases is not recommended, but should
be considered for bailout if there is evidence
of the no-reflow phenomenon or thrombotic
complications (Class lla; LOE C) (2). Our patient
did not receive GPI therapy due to its unavai-
lability at the time of PCl. Nevertheless, we
used several strategies, namely MAT, balloon
angioplasty, and intracoronary thrombolysis,
during PCl to obtain good results.

Akut Kardiol. 2024;23(1):43-49 /

Anticoagulation

Effective anticoagulation must be main-
tained during primary PCl to inhibit the coa-
gulation cascade and thrombus formation.
Unfractionated heparin (UFH) is the most
widely used anticoagulant of choice for pri-
mary PCl, besides enoxaparin and bivalirudin.
Heparin binds to antithrombin, which causes
surface changes and deactivates thrombin.
Antithrombin binding blocks two major
factors of the coagulation cascade: thrombin
(Factor lla) and Factor Xa, blocking the conver-
sion of fibrinogen to fibrin, thereby preven-
ting clot formation (15). Although there are
no randomized, placebo-controlled studies
evaluating UFH in primary PCl, there is consi-
derable experience with this agent. Therefore,
the routine use of UFH in primary PCl remains
a class | (LOE A) recommendation (2).

In the ATOLL study involving 910 STEMI
patients, enoxaparin 0.5 mg/kg IV bolus com-
pared to UFH did not significantly reduce
the primary composite endpoint of 30-day
death, recurrent MI, procedural failure, or ma-
jor bleeding, but there was a decrease in the
secondary endpoint of death, recurrent MI, or
urgent revascularization (16). In contrast, a me-
ta-analysis of 23 PCl studies (30,966 patients,
33% primary PCl) reported the superiority of
enoxaparin over UFH in reducing mortality
and bleeding outcomes in the context of pri-
mary PCl (17). Based on these data, the routine
use of IV enoxaparin should be considered
during primary PCl (Class lla; LOE A) (2).

The use of bivalirudin in PCl has shown no
advantage over UFH, but data have shown a
reduced risk of major bleeding in a recent meta-
-analysis of five trials (10,350 patients), although
this was offset by an increased risk of acute stent
thrombosis (18). Based on these data, the use of
bivalirudin as an anticoagulant during primary
PCl procedures is recommended for class lla
(LOE A) in patients with a high risk of bleeding
or class | recommendations (LOE C) for patients
with heparin-induced thrombocytopenia (2).

PCl Strategy

ACS differs from stable coronary artery di-
sease in which the thrombus burden is higher.
Compression or displacement of a thrombus
by a balloon or strut stent can result in distal
embolization and microvascular dysfunction.

www.iakardiologie.cz



Tab. 1. TIMI Flow Grade (39)
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(Penetration Without Perfusion)

Grade 0 There is no antegrade flow beyond the point of occlusion.
(No Perfusion)
Grade 1 Contrast material crosses the area of obstruction but fails to opaci-

fy the entire artery distal to the obstruction during cinema-angio-
graphy.

Grade 2
(Partial Perfusion)

contrast material crosses the obstruction and opacifies the arteries
in the area distal to the obstruction. However, the rate of filling of the
contrast material into the artery distal to the obstruction or the rate
of clearance distally (or both) appears to be slower than that of filling
or clearance in comparable areas.

Grade 3
(Complete Perfusion)

Antegrade flow to the area distal to the obstruction occurs as quic-
kly as antegrade flow to the proximal portion of the obstruction, and
clearance of the contrast material in the involved area is as fast as that
of the uninvolved area in the same or opposing arteries.

Tab. 2. TIMI Thrombus Grade (12)

Grade 0

There are no cinematic-angiographic characteristics of the thrombus.

Grade 1
(Flurry, Possible Thrombus)

Angiography shows characteristics such as decreased contrast den-
sity, haziness, an irregular contour of the lesion, or a fine convex "me-
niscus" at the site of total occlusion that is suggestive but not dia-
gnostic of a thrombus.

(Total Thrombotic Occlusion)

Grade 2 A definitive thrombus with the greatest linear dimension less than or
(Small Size) equal to 1/2 the vessel diameter

Grade 3 Definitive thrombus with greatest linear dimension greater than 1/2
(Medium Size) but less than 2x the vessel diameter

Grade 4 A definitive thrombus with the greatest linear dimension greater
(Large Size) than 2x the vessel diameter

Grade 5 May involve some collateralization but usually does not involve ex-

tensive collateralization. It tends to have a "beak" shape with blurred

edges or a distinctive thrombus appearance.

In the long term, resolution of an abluminal
thrombus can lead to stent malposition, which
leads to an increased risk of stent thrombosis.
Delaying stent placement for primary PCl has
been investigated as an option to reduce this
complication. However, the DANAMI 3-DEFER
trial reported that delayed stenting had no
effect on composite all-cause mortality, non-
-fatal MI, or ischemia-driven revascularization
in non-IRA lesions. Based on these findings,
delaying routine stenting is not recommen-
ded (Class llI; LOE B) (2).

In a meta-analysis of five small single-cen-
ter studies with 754 patients, direct stenting
appeared to improve reperfusion, as eviden-
ced by a significant increase in ST segment
resolution and a decrease in in-hospital cardiac
death. In this study, there was no single use
of contemporary DES or adjunctive medical
treatment (19). Saad et al. also reported a signi-
ficant reduction in infarct size and a lower inci-
dence of heart failure hospitalization and death
in the case of direct stent insertion without a
pre-dilated balloon strategy. However, the ma-
jor limitation of direct stent placement in this
study was the presence of a thrombus, which
limited the choice of stent. Other limitations of
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direct stent insertion include underestimated
arterial size, failure to penetrate a tortuous or
calcified lesion, inadequate stent expansion,
and late stent malposition, which can increase
the risk of stent re-stenosis or thrombosis (20).
These data suggest that direct stenting with or
without balloon angioplasty and/or thrombus
aspiration can be applied safely (Class I; LOE A)
(2), particularly in certain ACS patients with low
TIMI thrombus levels (1-3). To date, there has
been no single strategic recommendation in
the guidelines that would fit our case scenario.
The large thrombus burden (TIMI thrombus
grade > 3) and slow blood flow (TIMI flow grade
0) require a special management approach.
In fact, we perform several strategies, namely
MAT, balloon angioplasty, and intracoronary
thrombolysis, during PCI.

Aspiration Thrombectomy

MAT is one of the most frequently used
thrombectomy methods for primary PCl be-
cause the procedure is simple and has a low
risk of vascular injury and distal embolism.
Several small-scale or single-center studies
and one meta-analysis of 11 small trials sug-
gest that there may be an advantage to MAT
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in primary PCl (21). However, data from several
studies to date still reportinconsistent results
in terms of the benefit in primary PCI.

The TASTE (n > 7,000) and TOTAL (n >
10,000) randomized controlled trials showed
no benefit of MAT on mortality, re-hospita-
lization, stent thrombosis, or overall clinical
outcome, while the TOTAL study also repor-
ted an increased rate of stroke incidence (1,
22-25). However, 1-5% of randomized pati-
ents in these studies switched from PCl alo-
ne to MAT (1, 22). In the subgroup with high
thrombus burden (TIMI thrombus grade > 3),
MAT was associated with lower cardiovascu-
lar mortality (2.5% vs. 3.1%; HR 0.80, 95% Cl
0.65-0.98; P =0.03) and a higher incidence of
stroke or transient ischemic attack (0.9% vs.
0.5%; odds ratio [OR] 1.56, 95% Cl 1.02-2.42,
P =0.03) (26). These results may be related to
thrombus aspiration and inadequate restorati-
on of coronary blood flow in cases of massive
intracoronary thrombosis.

Randomized controlled trials have reported
that rheolytic thrombectomy is more effective
than MAT in thrombus removal and myocardial
reperfusion in patients with STEMI (27, 28). The
AngioJet rheolytic thrombectomy (RT) catheter
uses a high-velocity saline jet, creating a strong
suction of about 600 mmHg at the catheter
tip and producing a venturi effect that leads
to dissolution and suction of the thrombus.
However, study reports failed to show diffe-
rences in infarct size or adverse cardiac events
after PCl between RT and MAT (29, 30).

Based on recent data and meta-analyses,
routine thrombus aspiration is not recommen-
ded (Class Ill; LOE A), but can be considered
when a high thrombus load is encountered after
penetrating the lesion with a guidewire or ballo-
on (2). Safe and feasible alternative strategies
are needed when MAT fails during primary PCI.

Balloon Angioplasty

Balloon angioplasty remains an integral part
of PCl for pre-dilating lesions, helping to traver-
se the lesion easily without complications and
being useful for estimating coronary size, stent
placement, insertion, and further development
of stents (2). Simple balloon angioplasty can also
be used to expand the lumen by stretching,
compressing, and redistributing the thrombus
along the longitudinal axis of the arterial wall to
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some extent; however, this method can increase
the likelihood of plaque detachment and frag-
mentation of the remaining thrombus, leading
to distal embolization (5, 20). Furthermore, in
our case, the use of balloon angioplasty along
with intracoronary thrombolysis was aimed at
manipulating a partially lysed thrombus.

Intracoronary Thrombolysis

Before coronary stents became widely used,
intracoronary thrombolysis using plasminogen
activator was used in almost all patients with
various types of coronary artery disease (31).
The principle of thrombolytic therapy is that
the use of streptokinase, alteplase, or tenectep-
lase increases the conversion of plasminogen
to active plasmin, resulting in a cascade that
culminates in fibrin lysis. However, as primary
PClwith stentimplantation has become routine,
followed by studies with disappointing results
regarding excess bleeding rates, intracoronary
thrombolysis has been used less and less in cli-
nical practice (32, 33). In recent years, intracoro-
nary thrombolysis has regained popularity as
an adjunctive therapy for primary PCl, as studies
using different thrombolytic agents and better
antiplatelet regimens have proven this method
to be safe and effective. In a pilot study by Sezer
etal,, 41 patients undergoing primary PCl were
randomized to receive intracoronary streptoki-
nase (250,000 units) or placebo. An evaluation
two days later showed a significant increase in
coronary flow reserve and a decrease in TIMI
frame count when compared with placebo (34).
Subsequently, 54 patients were added to the
cohort to allow long-term assessment. After
six months, there was a smaller infarct size on
SPECT evaluation (22.7% vs. 32.9%, p = 0.003)
and a higher LVEF (57.2% vs. 51.8%, p = 0.018)
in the streptokinase group compared with pla-
cebo, with marked reductions in end-diastolic
and systolic volumes on echocardiography (3).

In a small study involving 34 ACS patients
with the no-reflow phenomenon, distal em-
bolization, or intracoronary thrombus findings
at PCl, Kelly et al. reported that the addition
of intracoronary tenecteplase adjuvant thera-
py (mean dose = 10.2 + 5.2 mg) proved safe
and effective for thrombus dissolution and/or
improving flow in 91% of patients. Seventy-six
percent of patients in this study received GPI
therapy, with major and minor bleeding events
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found in one and three cases, respectively (35).
Boscarelli et al. also reported that in cases of
STEMI with a high thrombus burden that were
unsuccessful on MAT, low-dose intracoronary
adjuvant alteplase therapy (5 mg, 5-min inter-
vals, maximum 30 mg) significantly reduced the
TIMI thrombus grade and increased coronary
epicardial outflow. In this study, although altep-
lase was given with GPI in half of the patients,
there were no reports of major bleeding events,
demonstrating the safety of this strategy (36).

Bleeding and Ischemic Risk

In contrast to elective procedures, primary
PCl is associated with higher bleeding rates
because of the need for potent antithrombotic
and antiplatelet agents. GPlIs, in combination
with thrombolytic agents, can significantly in-
crease the risk of bleeding events. However, the
doses of thrombolytic agents administered by
the intracoronary route are usually much lower
than those used by the intravenous route. Kelly
etal. reported only one case of major bleeding
(2.9%) among 34 patients receiving intracoro-
nary tenecteplase, which did not differ from
the rate of major bleeding events in ACS cases
in the GRACE data (3.9%) (35, 37). In fact, our
patient did not receive GPI therapy.

Ischemic risk management must be conside-
red after undergoing a PCl procedure. Thrombus
manipulation and evidence of residual throm-
bus after stent implantation in our patients ca-
rry a high risk for microvascular obstruction or
even acute stent thrombosis (20). To address
this issue, the 2018 ESC/EACTS guidelines on
myocardial revascularization recommend triple
therapy for 1-6 months in patients at ischemic
risk due to ACS or other anatomic or procedural
characteristics that are higher than the risk of
bleeding (Class lla; LOE A) (38). With a low blee-
ding risk (PRECISE-DAPT score = 10), warfarin
was added to DAPT therapy using aspirin and
ticagrelor and was discontinued immediately on
the fourth day after the results of angiographic
evaluation showed no residual thrombus with
grade 3 TIMI flow.

Conclusion

Intracoronary thrombi in cases of STEMI
may result in a poorer clinical outcome, apart
from successful PCl with normal epicardial
vascular flow. Although there is no gold-stan-
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dard therapy for intracoronary thrombus,
combined pharmacological and mechanical
treatment options are being explored. MAT is
not recommended to be performed routinely
in STEMI cases, but may be helpful in certain ca-
ses at the discretion of the operator and inter-
vention team. Intracoronary thrombolysis can
be a safe and effective alternative reperfusion
strategy when the MAT procedure alone fails
to achieve adequate coronary blood flow in an
IRA with a high thrombus load. The manage-
ment of intracoronary thrombus in STEMI cases
continues to be a challenge in interventional
cardiology, so a case-by-case approach is nee-
ded in order to obtain better results.
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