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 Patient: Male, 24-year-old
 Final Diagnosis: Acute myocardial infarction • coronary artery ectasia
 Symptoms: Chest pain
 Clinical Procedure: —
 Specialty: Cardiology

 Objective: Unusual clinical course
 Background: Coronary artery ectasia (CAE) represents not only an anatomical variant but also a clinical constellation of cor-

onary artery disease associated with acute coronary syndrome (ACS). There is no consensus on the antithrom-
botic treatment for patients with CEA.

 Case Report: A 34-year-old man with severe diffuse dilatation of the left main artery and left circumflex (LCX) proximal seg-
ment confirmed by coronary angiography (CAG) developed 2 acute myocardial infarctions (AMIs), due to oc-
clusion of a dilated LCX segment with thrombus shadows, within a 9-year interval. Emergency percutaneous 
coronary intervention with aspiration thrombectomy failed to restore adequate blood flow at the first presen-
tation of AMI, and the patient was eventually discharged with warfarin. After 15 months, however, he discon-
tinued the medication on his own. After a 9-year interval, the patient experienced the second AMI, and CAG 
revealed occlusion of the LCX opening with thrombus shadows and collateral circulation visible from the dis-
tal segment of the right coronary artery to the circumflex branch. Thereafter, the patient began to take rivar-
oxaban 20 mg once daily. No chest pain or ACS events occurred during 1 year of follow-up.

 Conclusions: This case of 2 AMI events at the CAE segment caused by local thrombus formation suggests that lifetime sys-
temic anticoagulation therapy for secondary prevention should be considered in such cases, and a novel oral 
anticoagulant may be a better choice for effectively preventing thrombosis.
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Introduction

Coronary artery ectasia (CAE) is defined as diffuse dilatation 
exceeding more than a third of the coronary artery length, with 
the diameter of the ectatic segment 1.5 times greater than that 
of the adjacent normal segment [1]. This is distinct from cor-
onary artery aneurysm, defined as a coronary artery segment 
that exceeds the diameter of the normal adjacent coronary 
segment by 1.5 times and involves less than a third of the to-
tal length of the vessel [2]. CAE sometimes induces acute coro-
nary syndrome (ACS) regardless of the presence or absence of 
coronary stenosis or atrial fibrillation [3]. A study by Papadakis 
et al revealed the apparent slow-flow phenomenon in the di-
lated segments of the coronary artery in CAE [4]. This slow-
flow phenomenon may lead to ischemia and thrombosis [5]. 
There are few reports in the literature about patients with AMI 
coexisting with CAE, and the standard therapy for this condi-
tion has not been clearly established. Here we report a case 
of recurrent AMI caused by local thrombus formation at the 
same CAE lesion at an interval of 9 years, and we discussion 
the potential for long-term effectivity of anticoagulant therapy.

Case Report

Written informed consent was obtained, and the institution-
al Ethics Committee of the Tianjin Medical University General 
Hospital approved this case report.

This case report describes a 34-year-old man with no hyper-
tension, diabetes, family history of cardiovascular disease or 
genetic history, but with 1 cardiovascular risk factor: smoking.

His first hospitalization was 10 years prior to the writing of this 
report. He presented in the hospital 4 hours after the onset of 
severe, crushing chest pain. The initial electrocardiogram (ECG) 
demonstrated sinus rhythm with ST-elevation at leads II, III, AVF, 
V5, V6, and V7-V9, as shown in Figure 1, and echocardiography 
displayed a left ventricular ejection fraction of 52% with reduced 

movement in the middle basal segment of the left ventricular 
inferior and posterior wall. The troponin T level was elevated 
(0.567 ng/mL). The patient underwent emergency coronary an-
giography (CAG) which showed severe diffuse dilatation of the 
left main artery and left circumflex (LCX) proximal segment, the 
occlusion of the LCX segment with a huge thrombus shadow, 
a normal left anterior descending artery (Figure 2A-2C) and a 
normal right coronary artery (Figure 2D). We attempted percu-
taneous coronary intervention using repetitive coronary aspira-
tions with a 6-French Export Catheter (Medtronic, Minneapolis, 
MN) for thrombus extraction, and a small amount of red throm-
bus was extracted after several aspirations. However, the lesion 
was resistant to repetitive aspirations and the blood flow was 
only partially restored in the second obtuse marginal branch 
(OM2) with Thrombolysis in Myocardial Infarction (TIMI) grade 
2 flow (Figure 2E, 2F). Consequently, the patient received tiro-
fiban (10 mg/kg body weight) through a guiding catheter af-
ter thrombus aspiration, and following 36 hours of intravenous 
infusion (0.15 mg/kg/min), and subcutaneous anticoagulation 
with enoxaparin and oral dual antiplatelet drugs with aspirin 
and clopidogrel. His chest pain was completely relieved fol-
lowing medical therapy and his ECG showed ST-segment res-
olution (Figure 1). Coronary computed tomographic angiogra-
phy (CTA) 10 days after admission showed CAE involving the 
left main artery and LCX and confirmed the presence of an oc-
clusive intraluminal thrombus in the distal portion of the LCX, 
with no evidence of atherosclerotic plaques (Figure 3A-3D). On 
the 15th day of admission, CAG was again performed, reveal-
ing that the ectasia remained and that there was an obstruc-
tive filling defect in the distal portion of the LCX, with TIMI 3 
flow restored in OM2 (Figure 2G, 2H). Meanwhile, left ventric-
ular angiography revealed reduced movement of the left ven-
tricular inferior wall. After discharge, the patient took aspirin 
and warfarin for 1 month, and then took warfarin alone for 14 
months, during which the international normalized ratio (INR) 
was monitored to maintain a range of 2.0-2.5.

The patient’s second hospitalization took place 15 months af-
ter the first discharge. He underwent a follow-up CAG which 

Figure 1.  Evolution of the electrocardiogram over 3 hospitalizations.
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displayed an almost complete resolution of the thrombus in 
the LCX, in which TIMI 3 flow was observed (Figure 4A, 4B). 
After this discharge, the patient continued to receive antico-
agulants with warfarin, but subsequently discontinued the 
anticoagulant warfarin by himself without the consent of the 
physician, due to fear of affecting sperm quality during preg-
nancy preparation.

In the patient’s third hospitalization, he was admitted due 
to 4 days of intermittent chest pain associated with activity. 
Biomarkers of myocardial injury indicated an elevated cardi-
ac troponin T at 0.694 ng/ml (normal range: <0.1 ng/ml). His 

echocardiography demonstrated global normality of the left 
ventricular wall with an ejection fraction of 62%. An electro-
cardiogram on admission suggested sinus rhythm without ST-
segment elevation (Figure 1). CAG conducted on admission re-
vealed occlusion of the LCX opening with thrombus shadows 
(Figure 5A-5C), and collateral circulation visible from the distal 
segment of the right coronary artery to the circumflex branch 
(Figure 5D, 5E). Coronary intervention was not performed dur-
ing the surgery due to the formation of collateral circulation 
supplying the culprit vessel. After this discharge, the patient 
switched to the novel oral anticoagulant (NOAC) rivaroxaban 
20 mg once daily.

A B
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The patient insisted on taking oral rivaroxaban 20 mg once 
daily, and no chest pain or ACS event occurred during the 
1-year follow-up.

Discussion

The patient experienced 2 episodes of AMI within a 9-year in-
terval, which were caused by acute thrombosis in the dilated 

segment of the LCX confirmed by CAG. He took warfarin for 
only 15 months after the first AMI event due to fear of affect-
ing sperm quality during pregnancy preparation, and began 
the NOAC rivaroxaban after the second AMI event and ACS 
event. He remained free of symptoms during 1 year of follow-
up, which highlights the importance of anticoagulant thera-
py in a patient with CAE combined with AMI without obstruc-
tive lesions.

Figure 2.  Coronary angiography for first hospitalizations. (A-C) Ectasia of LM, and ectasia and total thrombotic occlusion of the 
LCX, with normal left anterior descending artery. (D) Normal right coronary artery. (E, F) Angiographic images after several 
attempted thrombus aspirations. (G, H) The second coronary angiography images, taken 15 days after admission, showing 
an obstructive filling defect in the distal portion of the LCX. LCX – left circumflex artery; LM – left main artery.
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CAE can present with symptoms caused by isolated or con-
comitant atherosclerosis. ACS in patients with CAE has vary-
ing pathophysiology and may be divided into pathology that 
is detectable by CAG, such as visible thrombosis of the epicar-
dial coronary artery, or not detectable by CAG, such as slow 
flow, vasospasm, and thrombosis in the microvasculature. The 
dilated coronary segments in CAE exhibit a pronounced cor-
onary slow-flow phenomenon [4], which may result in isch-
emia and thrombosis [5], especially during stress. Tomioka [6] 

Figure 3.  Sixty-four-slice coronary computed tomographic angiography images of the LCX, 10 days after admission. (A, B) Three-
dimensional computed tomography reconstruction showing coronary artery ectasia involving the LM and LCX. (C, D) A filling 
defect is shown in the distal portion of the LCX (arrow). LCX – left circumflex artery; LM – left main artery.
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found sluggish blood flow only in the CAE lesion in this patient 
but not in the left atrium by Doppler velocimetry in a 78-year-
old woman who developed AMI twice caused by thrombosis 
in the same CAE segment of the right coronary artery with-
in a 1-month interval. In our case, during the first AMI event, 
thrombus aspiration removed only a small amount of throm-
bus, and subsequent coronary CTA also identified an intralu-
minal occlusive thrombus in the LCX without atherosclerosis 
or stenosis, and the patient had no history of atrial fibrillation. 
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Taken together, both AMI episodes at the same CAE segment 
in this patient were caused by local thrombus formation due 
to stagnant nonlaminar flow and not plaque rupture or throm-
boembolism originating from the left atrium or left ventricle, 
which is also supported in other case reports [7,8]. Therefore, 
the goal of therapy is to prevent further myocardial ischemia 
and minimize the risk of thrombosis due to slow flow.

So far, there is no consensus approach in the management of 
CAE due to a lack of studies and guidelines, and most of the 
published recommendations have been based on the person-
al experience of authors, including medical, percutaneous, 
and surgical approaches. In our report, this CAE patient was 
treated with warfarin only for more than 15 months after the 
first AMI event, with an INR maintained at 2-2.5. However, af-
ter discontinuing warfarin for about 8 years, this patient ex-
perienced the second AMI event due to thrombosis in the di-
lated left circumflex artery segment and subsequently began 
adhering to the NOAC drug rivaroxaban, with no ACS events 
occurring during 1 year of follow-up. This case report sug-
gests that for severe CAE complicated with thrombosis, life-
time systemic anticoagulation therapy for secondary preven-
tion should be considered if there are no contraindications 
after careful assessment of the bleeding risk. To date, only a 
single retrospective study has addressed the finding that CAE 
patients with AMI treated with vitamin K antagonists (warfa-
rin), who achieved an adequate percentage of time in the tar-
get therapeutic range (%TTR ³60%), had a lower occurrence 
of major adverse cardiac events than those with%TTR <60% 

or without anticoagulation therapy [9]. Unfortunately, regular 
monitoring of INR may reduce patient compliance with warfa-
rin, and there have not been any studies on NOACs for thera-
py of CAE. A recently published report also used rivaroxaban 
to treat CAE combined with AMI, but no follow-up after dis-
charge was available [10].

In our case, the patient started taking rivaroxaban 20 mg once 
per day after the second AMI and was followed up for 1 year 
without any ACS or bleeding events. The ongoing OVER-TIME 
trial [11] is the first randomized controlled trial to compare 
dual antiplatelet therapy (acetyl-salicylic acid plus a P2Y12 
inhibitor) with the combination of an antiplatelet monother-
apy (a P2Y12 inhibitor) plus a low dose anticoagulant (rivar-
oxaban, 15 mg oral dose) for the prevention of recurrent isch-
emic events among patients with CAE after an ACS. This trial 
will offer preliminary data for the prevention of major cardio-
vascular and bleeding events in this group of patients at high-
er risk of recurrency.

Interestingly, in the present case report, the patient took war-
farin for only 15 months and subsequently stopped taking it 
due to concerns about the impact of anticoagulant drugs on 
sperm quality. Therefore, a question that needs to be addressed 
is, do anticoagulants have an impact on male reproduction? 
Vitamin K is present in the testes, although its function in 
male reproduction is poorly understood. In Sprague-Dawley 
rats, warfarin-induced vitamin K deficiency has a negative 
impact on spermatogenesis, including delayed spermiation, 

Figure 4.  The third coronary angiography images taken during the second hospitalization of the LCX, 15 months after the first 
discharge. TIMI 3 flow was restored in the LCX and almost complete resolution of the thrombus was noted. LCX – left 
circumflex artery; TIMI – Thrombolysis in Myocardial Infarction.
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Figure 5.  The fourth coronary angiography images at the third 
hospitalization. (A-C) Ectasia and total thrombotic 
occlusion of the LCX opening. (D, E) Collateral 
circulation from the distal segment of the right 
coronary artery to the LCX. LCX – left circumflex artery.
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presence of multinucleated giant cells in the seminiferous tu-
bules, germ cell degeneration, asthenozoospermia, oligozoo-
spermia, and an increase in the percentage of abnormal sperm 
morphology [12]. Conversely, another rat trial suggests that ri-
varoxaban increased serum testosterone and sperm count and 
counteracted testicular damage caused by cisplatin via sup-
pressing oxidative stress, inflammation, and coagulation [13]. 
Therefore, rivaroxaban may be a better choice than warfarin in 
terms of reproductive issues for young men. And more impor-
tantly, NOACs are preferred over warfarin mainly due to lower 
hemorrhagic risk. Studies and meta-analyses have shown that 
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NOACs appear to be superior to warfarin for major bleeding in 
patients with nonvalvular atrial fibrillation [14,15]. Therefore, 
NOACs may be a better choice than warfarin in terms of safety.

Besides medical treatment, the data are more limited when it 
comes to percutaneous and surgical approaches. In the set-
ting of ACS with an ectatic infarct-related artery, the dilat-
ed coronary segments provide more space for a much larger 
thrombus burden compared with nondilated coronary vessels. 
They also confer a high thrombus burden with distal embo-
lization and microvascular damage. These features substan-
tially increase the technical complexity of percutaneous cor-
onary intervention, with a high risk of procedural failure and 
adverse events in the long term [16]. In our case, this patient 
underwent incomplete thrombus aspiration during emergen-
cy CAG procedure for his first AMI, with TIMI flow improve-
ment. Lee [17] reported a young man who suffered from an-
terior ST-elevation myocardial infarction caused by thrombotic 
occlusion of the proximal left anterior descending (LAD) artery 
with prominent vascular ectasia of all 3 coronary arteries. This 
patient was managed with surgical thrombectomy and coro-
nary artery bypass graft of his LAD after failed thrombolysis. 
Unfortunately, the ideal surgical approach is unclear.

Conclusions

In patients with AMI comorbid with severe CAE, local thrombus 
formation due to stagnant local blood flow may be the cause 
of coronary thrombosis. For such patients, lifetime systemic 
anticoagulation therapy for secondary prevention should be 
considered, and NOACs may be a better choice for effectively 
preventing thrombosis.
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