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Low-Dose Slow Infusion Tissue Plasminogen 
Activator (tPA) in Treatment of Thrombotic  
Coronary Artery Occlusions: Case Series  
and Literature Review

ABSTRACT

Thrombotic coronary artery occlusions usually manifest as acute coronary syndrome with 
cardiogenic shock, acute pulmonary edema, cardiac arrest, fatal arrhythmias, or sudden 
cardiac death. Although it usually occurs based on atherosclerosis, it can also occur with-
out atherosclerosis. There is no predictor of coronary artery thrombosis clinically and no 
consensus regarding the optimal treatment. In the current literature, treatment options 
include emergency coronary artery bypass grafting, entrapment of thrombus in ves-
sel wall with stent implantation, intracoronary thrombolysis, glycoprotein IIb/IIIa inhibi-
tors, anticoagulation with heparin, and thrombus aspiration as reperfusion strategies. 
Here, we reviewed a new treatment strategy based on the literature, and a case series 
with successful results in hemodynamically stable patients with low-dose slow infusion 
tissue plasminogen activator (tPA) for thrombotic coronary artery occlusions that allow 
coronary flow was reported. Prospective randomized studies and common consensus are 
needed on low-dose, slow-infusion tissue plasminogen activator treatment regimen and 
optimal treatment management for thrombotic coronary artery occlusions.
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INTRODUCTION

Thrombotic coronary artery occlusions, especially in the left main coronary artery 
(LMCA) or left anterior descending (LAD) artery thrombosis, usually present with 
cardiogenic shock, acute pulmonary edema, cardiac arrest, fatal arrhythmias, 
or sudden cardiac death.1-3 Within the context of atherosclerotic risk factors, the 
usual cause of coronary artery thrombotic occlusions is atherosclerotic process 
resulting from plaque rupture and release of thrombogenic components from 
plaque with subsequent thrombus formation.2 Despite the absence of athero-
sclerosis, some cases of spontaneous coronary thrombus formation have been 
described, especially in younger patients. In the literature, other reported major 
causes of thrombotic coronary artery occlusions are coronary artery embolism, 
coronary artery ectasia, hypercoagulable state, cocaine use, aortic dissection, 
hematological or malignant disorders, vasculitis, and vasospasm.2-8

There is no standard treatment approach and clear guideline recommendations. 
In literature, nonobstructive thrombotic coronary artery occlusion treatment 
options include emergency coronary artery bypass grafting (CABG), entrap-
ment of thrombus in vessel wall with stent implantation, intracoronary or intra-
venous thrombolytic agents, anticoagulant agents, potent antiplatelet agents 
with glycoprotein IIb/IIIa inhibitors, conservative therapy, and thrombus aspira-
tion.9-18 While emergency percutaneous coronary intervention (PCI) or CABG is 
performed in conditions such as ongoing chest pain, hemodynamic instability, 
and ST-segment elevation myocardial infarction (STEMI), but there is no con-
sensus on the treatment of thrombotic coronary occlusions that allow coronary 
flow in hemodynamically stable patients. Recently, a case was reported with 
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successful results with a low-dose, slow-infusion tissue plas-
minogen activator (tPA) for LMCA thrombosis that allows  
coronary flow.3

Here, we evaluated our thrombotic coronary cases based on 
the literature and we presented our case series with success-
ful results with low-dosage, slow-infusion tPA therapy for 
thrombotic coronary occlusions that allow coronary flow as a 
new treatment strategy (Table 1). All patients were informed 
and gave written consent, but an ethics committee applica-
tion was not made due to a retrospective case evaluation.

CASES

Case 1
A 43-year-old male patient was referred with intermittent 
chest pain, a troponin I (TnI) value of 4.24 ng/mL, and non-ST 
elevation myocardial infarction (NSTEMI). Physical examina-
tion and electrocardiography were normal. He had no addi-
tional risk factors apart from smoking and family history. 
Echocardiography showed basal septal wall hypokinesia 
with an ejection fraction of 48%. In the coronary angiogra-
phy, semi-mobile thrombus leading to 80-90% stenosis with 
Thrombolysis in Myocardial Infarction (TIMI) ≤2 flow was 
detected in LMCA (Figure 1A). The patient was hemody-
namically stable and chest pain did not recur. He was given 
an infusion of the Gp IIb/IIIa inhibitor tirofiban for 80 hours 
in addition to enoxaparin, acetylsalicylic acid, and clopi-
dogrel treatment. In control coronary angiography, throm-
bus remained exactly the same (Figure 1b). We gave 25 mg 
alteplase (tPA) for 6 hours, after heart team evaluation. 
Repeat coronary angiography after 24 hours revealed that 
thrombus had disappeared and there was TIMI 3 coronary 
flow without severe stenosis (Figure 1c). In the follow-up of 
the patient, chest pain did not recur, electrocardiographic 
and echocardiographic changes were not observed. The 

patient was discharged with acetylsalicylic acid, clopido-
grel, atorvastatin, ramipril, and metoprolol therapy. A fol-
low-up coronary angiography and intravascular ultrasound 
(IVUS) revealed an unobstructed plaque in LMCA 1 month 
later (Figure 1D). The patient was asymptomatic at the 72nd-
month telephone visit, was using only acetylsalicylic acid, 
and was not using other drugs.

Case 2
A 54-year-old male patient was admitted to the emergency 
department with typical angina, which started recently and 
lasted for 45 minutes. No pathology was observed in physical 
examination and electrocardiography. In his medical history, 
he had deep venous thrombosis 4 years ago, used topical 
creams for psoriasis, and there was no other cardiovascu-
lar risk factor. The TnI value and low-density lipoprotein 
level were 1.04 ng/mL and 91 mg/dL, respectively. Coronary 
angiography was performed in the diagnosis of NSTEMI 
and revealed a semi-mobile thrombus formation leading to 
70-80% stenosis in LMCA with TIMI 2 flow (Figure 2A). There 
was no stenosis or atherosclerotic plaque in other coronary 
vessels. Abciximab was administered as intracoronary bolus 
dose and continuous intravenous infusion for 72 hours in addi-
tion to appropriate doses of acetylsalicylic acid, clopidogrel, 
and unfractionated heparin. Antiaggregant and anticoagu-
lant treatment continued for 4 days. The patient was hemo-
dynamically stable during this period. Echocardiography 
showed minimal hypokinesia in basal septal wall with ejection 
fraction 55%. In control angiography, the thrombus forma-
tion remained the same (Figure 2B). After heart team evalu-
ation, we gave 25 mg tPA for 6 hours to the patient. After 
giving tPA, we followed up the patient for 12 hours in terms 
of complications and then we gave a second dose of 25 mg 
tPA for 25 hours. In the control coronary angiography after 
24 hours of the last dose of tPA, the thrombus has dissolved 
and there was TIMI 3 coronary flow without plaque or ste-
nosis (Figure 2C-D). In the follow-up, clinical, electrocardio-
graphic, and echocardiographic changes were not observed, 
and complication was not observed except minimal bleed-
ing at the femoral access site. The patient was discharged 
with low-dose oral anticoagulant therapy (edoxaban 30 
mg) in addition to acetylsalicylic acid, clopidogrel, atorvas-
tatin, ramipril, and metoprolol therapy. In the evaluation of 
patient’s thrombophilia panel, homocysteine, protein C and 
S, activated protein C impedance, anti-thrombin III levels 
were within normal limits. At the first month follow-up, the 
patient was asymptomatic, acetylsalicylic was discontin-
ued, edoxaban dose was increased to 60 mg, and other drugs 
were continued. The patient was asymptomatic at the 20th-
month telephone visit, was using edoxaban, atorvastatin, 
and ramipril therapy.

Case 3
A 45-year-old male patient was admitted to the emer-
gency department with typical chest pain that persisted 
for 2 hours and then disappeared. There was no pathol-
ogy in physical examination and electrocardiography. In his 
medical history, he had deep venous thrombosis and Factor 
V Leiden mutation. He had no additional risk factors apart 
from smoking 2 pocket/year cigarettes and family history. 

HIGHLIGHTS
• Thrombotic coronary artery occlusion treatment 

options include emergency coronary artery bypass 
grafting, entrapment of thrombus in vessel wall with 
stent implantation, intracoronary or intravenous 
thrombolytic agents, anticoagulant agents, potent 
antiplatelet agents with glycoprotein IIb/IIIa inhibitors, 
conservative therapy, and thrombus aspiration.

• There is no consensus regarding treatment option for 
thrombotic coronary occlusions that allow coronary 
flow in hemodynamically stable patients.

• Low-dose, slow-infusion tissue plasminogen acti-
vator (tPA) regimen may be a new and minimally  
invasive treatment option for thrombotic coronary 
occlusions that allow coronary flow in hemodynamically 
stable patients.

• To the best of our knowledge, this is the first case  
series and a new treatment strategy based on the  
literature, with successful results of low-dose, slow-
infusion tPA therapy for the treatment of coronary 
thrombi that allow coronary flow.
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Troponin I value detected was 4.2 ng/mL. Coronary angi-
ography was performed with the diagnosis of NSTEMI. 
Coronary angiography revealed a thrombus formation lead-
ing to 70-80% stenosis in the middle region of LAD artery 
with TIMI ≤2 flow (Figure 3A). Tirofiban was administered as 
intracoronary bolus dose and continuous intravenous infu-
sion for 48 hours in addition to acetylsalicylic acid, clopido-
grel, enoxaparin, high-dose statin, metoprolol, and ramipril 
therapy. Echocardiography showed minimal hypokinesia in 

basal septal wall with an ejection fraction of 55%. In control 
angiography, the thrombus formation remained the same 
(Figure 3B-C). After heart team evaluation, we gave 25 mg 
tPA for 6 hours to the patient. After giving tPA, we followed 
the patient for up to 12 hours in terms of complications, and 
then we gave a second dose of 25 mg tPA for 25 hours. In 
the follow-up, clinical, electrocardiographic, echocardio-
graphic changes and major or minor complications were 
not observed. In the control coronary angiography after 24 

Table 1. Baseline Clinical, Demographic, Angiographic Characteristics of Patients

Cases Case 1 Case 2 Case 3 Case 4 Case 5

Age (years) 43 54 45 45 41

Gender Male Male Male Male Male

Symptom Chest pain, 
dyspnea

Chest pain, 
presyncope, 
dyspnea 

Chest pain, pain in the 
arm, dyspnea

Chest pain Crushing chest 
pain

ECG ST depression in 
anterior and 
lateral 
derivations

ST depression in 
anterior derivations

ST depression in D1, 
aVL, V5, V6 leads

ST depression in 
inferior derivations

ST elevation in DII, 
DIII, aVF leads

Troponin I 4.24 ng/mL 1.04 ng/mL 4.2 ng/mL 2.1 ng/mL 4.8 ng/mL

Diagnosis Non-STEMI Non-STEMI Non-STEMI Non-STEMI Non-STEMI

Risk factors of 
cardiovascular 
disease

Cigarette
Family history

No Cigarette
Family history

Cigarette Cigarette 

Co-morbidities No Psoriasis, history of 
deep venous 
thrombosis

History of deep 
venous thrombosis, 
Factor V Leiden 
heterozygote 
mutation

No No

Coronary 
angiography, 
thrombus location

LMCA LMCA LAD proximal LAD proximal LAD proximal

Echocardiography EF 48%, septal 
hypokinesia

EF 55%, basal septal 
wall minimal 
hypokinesia

EF 50%, basal septal 
wall minimal 
hypokinesia

EF 48%, inferior, 
posterolateral wall 
minimal hypokinesia

EF 45%, apical 
wall minimal 
hypokinesia 

GP IIb/IIIa inh. Tirofiban, 80 
hours

Absiximab, 72 hours Tirofiban, 48 hours Tirofiban, 48 hours Tirofiban, 24 
hours

tPA dose 25 mg, 6 hours 25 mg, 6 hours
25 mg, 25 hours

25 mg, 6 hours
25 mg, 25 hours

25 mg, 6 hours
25 mg, 25 hours

25 mg, 6 hours
25 mg, 25 hours

1-year follow-up 
medication

ASA, prasugrel, 
atorvastatin 40

Clopidogrel, 
edoxaban 60 mg, 
metoprolol, 
atorvastatin 40 mg, 
ramipril 2.5 mg

ASA, prasugrel, 
atorvastatin, ramipril, 
nebivolol

ASA, clopidogrel, 
atorvastatin, 
ramipril, metoprolol

ASA, clopidogrel, 
atorvastatin 40, 
metoprolol, 
ramipril

Survey 72 months, no 
symptom, no 
complication, 
no control 
angiography

20 months, no 
symptom, no 
complication, no 
control angiography

22 months, no 
symptom, no 
complication, 1-year 
control with computed 
tomographic 
angiography

4 months, no 
symptom, no 
complication, no 
control angiography

31 months, no 
symptom, no 
complication, no 
control 
angiography

Last visit medication ASA Clopidogrel, 
atorvastatin 40 
mg, ramipril 2.5 mg, 
edoxaban 60 mg

Clopidogrel, ASA, 
atorvastatin

ASA, clopidogrel, 
atorvastatin, 
ramipril, metoprolol

ASA, atorvastatin 
20 mg, ramipril 
2.5 mg

ASA, acetylsalicylic acid, ECG, electrocardiography, EF, ejection fraction; GP IIb/IIIa inh., platelet glycoprotein IIb/IIIa receptor inhibition; LAD,  
left anterior descending artery; LMCA, left main coronary artery; Non-STEMI, non-ST-Elevation myocardial infarction; tPA, tissue-type  
plasminogen activator. 
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hours of the last dose of tPA, the thrombus has dissolved 
and TIMI 3 coronary flow was achieved with noncritical ath-
erosclerotic plaque (Figure 3d). The patient was discharged 
with acetylsalicylic acid, prasugrel, atorvastatin, ramipril, 
and metoprolol therapy. There was no pathology except 
mild ectasia (approximately 4.8 mm) at the mid LAD region, 
which was detected in the computed tomographic angiog-
raphy performed 1 year later. At the 22nd-month telephone 

visit, the patient was asymptomatic under acetyl salicylic 
acid, clopidogrel, atorvastatin therapy and continued to  
use cigarette.

Case 4
A 45-year-old male patient was admitted to the emergency 
department with typical chest pain that persisted for 2 hours 
and then decreased. There was no pathology in physical 

Figure 1. (A) A semi-mobile thrombus was observed in the left main coronary artery in coronary angiography. (B) Imaging the left 
main coronary artery, after tirofiban infusion. (C) Imaging the left main coronary artery, 24 hours after tPA therapy. (D) A 
nonobstructing plaque was observed in the left main coronary artery in intravascular ultrasound imaging. tPA, tissue-type 
plasminogen activator.

Figure 2. (A) A semi-mobile thrombus in the left main coronary artery in coronary angiography. (B) Imaging the left main coronary 
artery, after tirofiban infusion. (C-D) Right anterior oblique cranial and left anterior oblique caudal view of the left main coronary 
artery, 24 hours after tPA therapy. tPA, tissue-type plasminogen activator.
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examination and electrocardiography. He has no cardiovas-
cular risk factors except smoking. Troponin I value was 2.1 
ng/mL. The patient was admitted to the coronary intensive 
care unit with the diagnosis of NSTEMI. Acetylsalicylic acid, 
ticagrelor, enoxaparin, atorvastatin, ramipril, and meto-
prolol therapy was initially started. Coronary angiography 
was performed and revealed a thrombus formation leading 
to 80% stenosis in the middle region of LAD with TIMI 1 flow 
(Figure 4A). Tirofiban was administered as intracoronary 
bolus dose and continuous intravenous infusion for 48 hours 
in addition to other medical therapies. Echocardiography 
showed anterior and septal wall mild hypokinesia with 

ejection fraction 48%. In control angiography, the throm-
bus formation persisted unchanged (Figure 4B). After this 
angiographic sign, it was decided to administer 25 mg tPA 
for 6 hours to the patient at the heart team meeting. After 12 
hours of monitoring, a second dose of 25 mg tPA was admin-
istered for 25 hours. Before thrombolytic therapy, ticagrelor 
was switched to clopidogrel. In the follow-up, clinical, elec-
trocardiographic, echocardiographic changes, and major 
or minor complications were not observed. In the control 
coronary angiography, after 24 hours of the last dose of tPA, 
the thrombus has dissolved, and there was TIMI 3 coronary 
flow with noncritical atherosclerotic plaque (Figure 4C-D). 

Figure 3. (A-B). Right anterior oblique caudal and anteroposterior cranial view of the left anterior descending artery with a semi-
mobile thrombus. (C) Imaging the left anterior descending artery, after tirofiban infusion. (D) Imaging the left anterior descending 
artery, after tPA therapy. tPA, tissue-type plasminogen activator.

Figure 4. (A) Left anterior oblique caudal view of the left anterior descending artery with a semi-mobile thrombus. (B) Imaging 
the left anterior descending artery, after tirofiban infusion. (C-D) Left anterior oblique caudal and anteroposterior cranial view of 
the left anterior descending artery, after tPA therapy. tPA, tissue-type plasminogen activator.
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The patient was discharged with acetyl salicylic acid, clopi-
dogrel, statin, ramipril, and beta-blocker therapy. He was 
asymptomatic under the same optimal medical therapy at 
4th-month telephone visit.

Case 5
A 41-year-old male patient was admitted with retrosternal, 
crushing chest pain. The patient had a history of blunt chest 
trauma by receiving a blow of fist in a fight 1 hour prior to 
his admission. On physical examination, he was sweaty and 
tenderness on left side of the chest wall with palpation was 
determined. No murmurs were heard and lungs were clear. 
The brain and chest tomography and extremity radiographs 
of the patient showed no pathology or bleeding. There was 
no risk factor other than smoking. Electrocardiography 
showed transient ST-segment elevation in leads DII, DIII, aVF 
(Figure 5a). Cardiac TnI was 4.8 ng/mL (0-0.01 ng/mL), and 
other laboratory parameters were normal. Transthoracic 
echocardiography demonstrated apical wall minimal hypo-
kinesia with a 45% left ventricular ejection fraction. In the 
follow-up, ST-segment elevation improved, and acetylsali-
cylic acid, clopidogrel, and enoxaparin therapy was started 
with diagnosis of NSTEMI. Coronary angiography demon-
strated an intraluminal thrombus leading to 80-90% steno-
sis in proximal region of LAD with distal TIMI 2 flow (Figure 
5b). Tirofiban infusion was started at a 0.15 µg/kg/min intra-
venous dose for 48 hours after intracoronary bolus dose. 24 
hours after end of tirofiban infusion, control coronary angi-
ography revealed the persistence of the thrombus leading 
to 50-60% stenosis in LAD (Figure 5C). After the literature 

search and considering the formation of acute thrombus by 
intimal dissection and subsequent thrombus formation or 
spontaneous thrombus formation without intimal dissec-
tion in the possible etiology, low-dose ultraslow infusion tPA 
was planned. The patient was informed, and 25 mg tPA was 
given intravenously within 6 hours. Twelve hours after the 
first dose, a second dose of 25 mg tPA was given within 25 
hours. 48 hours after the end of tPA infusion, control coro-
nary angiography was performed and the thrombus was 
dissolved completely, TIMI 3 coronary flow was achieved 
with noncritical irregularity of the vessel wall (Figure 5D). In 
the follow-up, clinical, electrocardiographic, echocardio-
graphic changes, and major or minor complications were 
not observed. The patient was discharged uneventfully with 
acetylsalicylic acid, clopidogrel, atorvastatin, ramipril, and 
metoprolol therapy 3 days later. One month later, there was 
no symptom at the follow-up visit. The patient was asymp-
tomatic at the 31st-month telephone visit and was receiving 
atorvastatin 20 mg, ramipril 2.5 mg, and acetylsalicylic acid 
therapy.

LITERATURE REVIEW

There is no standard treatment approach and clear guideline 
recommendations for nonobstructive thrombotic coronary 
artery occlusion therapy. In literature, treatment options 
include emergency CABG, entrapment of thrombus in vessel 
wall with stent implantation, intracoronary or intravenous 
thrombolytic agents, anticoagulant agents, potent anti-
platelet agents with glycoprotein IIb/IIIa inhibitors, conser-
vative therapy, and thrombus aspiration.9-19

Figure  5. (A) The electrocardiography showing the ST-segment elevation in DII, DIII, aVF, and V4-V6 leads. (B) Right anterior 
oblique caudal view during the diagnostic coronary angiography showing the proximal 80-90% occlusion of left anterior 
descending artery. (C) Right anterior oblique caudal view during control coronary angiography after tirofiban infusion, showing 
the proximal 50-60% occlusion of left anterior descending artery. (D) Right anterior oblique caudal view during control coronary 
angiography after low-dose ultraslow-infusion tPA, showing the patency of left anterior descending artery without thrombus. 
tPA, tissue-type plasminogen activator.
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Patients with coronary thrombus represent a high-risk 
subgroup of acute myocardial infarction patients that 
we can see catastrophic events in the clinic. There are 
cases reported in the literature that received urgent 
CABG, PCI, thrombus aspiration, thrombolytic therapy, 
aggressive anticoagulant, and antiaggregant therapy. 
There is no study for head-to-head comparison of PCI 
with CABG, but there are case reports with success-
ful results with PCI.4,9-11 However, distal embolism or no-
reflow, slow flow are well-known complications during 
PCI.2,4 Hernández et al13 reported successful primary PTCA 
(Percutaneous Transluminal Coronary Angioplasty) and 
stenting, although distal embolization had occurred, and 
TIMI 2 flI d stenting, although distal embolization , some 
publications have suggested intracoronary thromboly-
sis for widespread thrombus in LMCA and other coronary 
arteries.14,17 Germing et al18 reported successful treatment 
with 50 mg tPA for 1 hour in LMCA thrombus, resistant to 
48 hours of abciximab plus antiaggregant, anticoagu-
lant therapy. Again, in the literature, tPA and strepto-
kinase, prolonged abciximab infusion with aspirin and 
heparin have been used effectively in individual cases 
with angiographic LMCA and other vessel thrombus res-
olution.12,14,17,20-22 A study showed that Gp IIb/IIIa inhibi-
tors given with ClearWay™ perfusion catheter instead of 
direct intracoronary infusion was related to a significant 
reduction in thrombus burden and improvement of coro-
nary flow during PCI.23 Aspiration thrombectomy was used 
effectively in some cases.2,4,20,24 Garcia  et  al15 reported a 
successful case with manual aspiration thrombectomy. 
Otto  et  al16 reported a case they have treated mechani-
cally with a self-expanding trapping device after an 
unsuccessful attempt of thrombus aspiration. Conversely, 
there are some cases reported in which catheter aspira-
tion was unsuccessful.1,2,8 In a study in the STEMI patients 
with large thrombus burden, ectatic coronary arteries, 
technical challenges, or failed thrombus aspiration, giving 
a low-dose intracoronary thrombolytic therapy (one-third 
of systemic dose) was safe, reduced thrombus burden, and 
improved myocardial reperfusion.25-27 Again, in a case series 
in STEMI patients with large intracoronary thrombus bur-
den, intracoronary thrombolytic agent reduced the throm-
bus burden and facilitated revascularization.28 Also, studies 
showed that in STEMI patients with high thrombus burden, 
intracoronary target vessel thrombolysis with thrombus 
aspiration compared with thrombus aspiration was more 
effective and beneficial in improving myocardial micro-
vascular circulation.29 The intracoronary thrombolytic 
dose was selected as 10 mg alteplase (tPA) directly into the 
infarct-related artery over 5-10 min based on the protocol 
from the T-time trial.30,31 In addition to thrombus aspiration, 
anticoagulant, antiaggregant, or intracoronary thrombo-
lytic therapies, full-dose intravenous tPA is given in cases 
with high thrombotic burden in the coronary arteries or 
resistant to these therapies.2,4,17,20,21,32 Aydin et al17 reported 
successful treatment with full-dose tPA in LMCA throm-
bus. There are many different treatments available in the 
literature on isolated thrombotic non-NSTEMI patients 

that allow coronary flow. However, Akcay  et  al3 reported 
successful treatment with 25 mg tPA infusion for 6 hours in 
a case which was refractory to anticoagulant and antiag-
gregant therapies that allow coronary flow.

The efficacy and safety of low-dose, slow-, and ultraslow 
infusion tPA therapies with low complication rates have 
been previously proven in the management of prosthetic 
valve thrombosis with TROIA (Comparison of Different 
TRansesophageal Echocardiography Guided thrOmbolytic 
Regimens for prosthetIc vAlve Thrombosis) and PROMETEE 
(PROsthetic MEchanical valve Thrombosis and the prEdic-
tors of outcomE) clinical trials.33,34 It has also been shown to 
be clinically safe and effective in patients with intermedi-
ate- to high-risk pulmonary embolism.35 Non-ST elevation 
myocardial infarction patients with prosthetic heart valves 
are more likely to be associated with prosthetic valve-
derived coronary embolism rather than atherosclerosis. In 
the management of these patients, low-dose, slow-infusion 
tPA therapy has shown to be an effective and safe treatment 
method.36 Again, Karakoyun et al37 have reported prosthetic 
valve thrombosis complicated with coronary embolism 
which was successfully treated with low-dose, slow-infusion 
tPA. Low-dose, slow (6 hours), and ultraslow (25 hours)-infu-
sion tPA therapies instead of full-dose short-term (100 mg, 
2 h) tPA are associated with lower complication rates without 
compromising efficacy. As shown in some cases, low-dose, 
slow-infusion tPA regime may be a new treatment approach 
for thrombotic coronary occlusions that allow coronary flow 
in hemodynamically stable patients. But there is no data or 
clinical trial about isolated nonobstructive thrombotic coro-
nary artery occlusions; as our case series the low doses, slow 
infusion tPA may be safety and effective treatment method, 
should be kept in mind. We need new prospective clinical tri-
als based on this new idea.

The main limitation in our case series is the inability to per-
form IVUS due to the inability to provide a catheter except in 
1 case. In our case series, the etiology of coronary thrombus 
consisted of a heterogeneous group such as atherosclerotic 
plaque rupture, susceptibility to thrombosis, and history of 
trauma, but all of our patients had hemodynamically stable, 
nonobstructive, flow-permitting coronary thrombi. There 
was a thrombus resistant to aggressive antiaggregant, 
anticoagulant therapy, and long-time Gp IIb/IIIa inhibitor 
infusion. Among the Gp IIb/IIIa inhibitors, the preference 
for tirofiban or abciximab changed according to drug sup-
ply. Two doses of therapy were given to our cases except for 
1 case, 25 mg tPA at 6 hours and after 12 hours additional 
25 mg tPA at 25 hours. As it was only our first case experi-
ence, control angiography was performed after 25 mg tPA at 
6 hours and a second dose was not needed.

CONCLUSION

To the best of our knowledge, this is the first case series and 
a new treatment strategy based on the literature, with suc-
cessful results of low-dose, slow-infusion tPA therapy for 
the treatment of coronary thrombi that allow coronary flow. 
These patients may seems to be very limited group, but this 
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approach in selected cases may be an effective minimally 
invasive treatment option. Based on this opinion, we need 
new prospective clinical trials.
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