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Abstract

BACKGROUND
There is no consensus on the antithrombotic treatment strategy for patients with
coronary artery ectasia (CAE).

CASE SUMMARY

This case reports the dynamic observation of a patient for 48 mo after a diagnosis
of CAE with acute myocardial infarction (AMI). The first antithrombotic agents
used were aspirin (100 mg/d) and clopidogrel (75 mg/d). During the sixth month
of observation, a second AMI occurred involving the same culprit vessel;
therefore, antithrombotic agents were changed to aspirin (100 mg/d) and
ticagrelor (90 mg twice per day). Twelve months after the second AMI, an attempt
to reduce the dosage ticagrelor failed; therefore the original dose was continued.
The CAE was relatively stable during the following 4 years.

CONCLUSION
This case indicates that a combination of aspirin and ticagrelor may be more
effective for CAE patients with AMI than aspirin and clopidogrel.

Key Words: Coronary artery ectasia; Acute myocardial infarction; Antithrombotic agents;
Anti-thrombosis agents; Case report
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Core Tip: Here we present an antithrombotic strategy for patients with coronary artery ectasia as follows:
(1) For patients with acute coronary syndrome (ACS), dual antiplatelet therapy (DAPT) is recommended
with the combination of aspirin and ticagrelor; further, more aggressive treatment combining DAPT with
an anti-coagulant agent should be considered for patients with a high risk of thrombosis; and (2) ACS
patients after 12 mo or patients without ACS should be routinely placed on aspirin as primary prevention,
and DAPT would be a better choice if the patient does not have a high risk of bleeding.

Citation: Liu RF, Gao XY, Liang SW, Zhao HQ. Antithrombotic treatment strategy for patients with coronary
artery ectasia and acute myocardial infarction: A case report. World J Clin Cases 2022; 10(12): 3936-3943

URL: https://www.wjgnet.com/2307-8960/full/v10/i12/3936.htm

DOI: https://dx.doi.org/10.12998/wjcc.v10.i112.3936

INTRODUCTION

Coronary artery ectasia (CAE) is defined as the dilatation of coronary arteries to a diameter > 1.5 times
the normal adjacent segment. The prevalence of CAE during coronary angiography (CAG) was found to
be 0.9%-5.3%, and more than 50% of CAE cases had co-existing coronary heart disease (CHD)[1]. The
principal manifestations of CAE include angina, acute myocardial infarction (AMI), arrhythmia, and
sudden death[2]. CAE is characterized by extensive destruction of the musculoelastic elements in the
coronary artery wall of unknown etiology and pathogenesis[3]. In daily practice, a substantial portion of
patients with CAE are first diagnosed in the emergency department. Swaye and Valenta reported that
the prevalence of AMI in the CAE population was higher than in the CHD and other non-CAE
populations[4,5]. This supports the idea that thrombotic complications are prone to occur to some
degree in patients with CAE; however, there is no consensus concerning the treatment of CAE,
specifically an antithrombotic strategy. In practice, most medications are recommended according to
CHD, and for patients with poor response to medications, coronary artery interventional therapy and
coronary artery bypass graft should be considered[6]. In this study we observed a patient with CAE and
AMI for 48 months to explore the antithrombotic strategy.

CASE PRESENTATION

Chief complaints
A 60-year-old Chinese male patient complained of intermittent chest tightness and chest pain for 4 mo,
with worsening symptoms 3 d prior to admission into Beijing Friendship Hospital.

History of present illness
No special notes.

History of past illness
The patient had a history of hypertension, hyperlipidaemia, and diabetes mellitus.

Personal and family history
The patient quit smoking 5 years ago, and occasionally consumes a small amount of alcohol. He has a
family history of hypertension.

Physical examination

The patient’s pulse rate was 95 beats per minute, blood pressure was 131/90 mmHg (17.4/12.0 KPa),
height was 165cm, weight was 86 kg, and body mass index was 31.59 kg/m? There were no obvious
positive cardiovascular signs or other other system signs.

Laboratory examinations

Emergency tests showed peripheral blood myocardial injury markers were significantly increased:
Creatine kinase MB fraction was 17.70 ng/mL (reference 0.00-6.60 ng/mL), troponin I was 3.731 ng/mL
(reference 0.000-0.030 ng/mL), and troponin T was 0.370 ng/mL (reference 0.000-0.017 ng/mL). The
routine blood tests, routine urine tests, renal and hepatic function were normal. The thromboelastogram
showed that the patient had no clopidogrel resistance.
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Imaging examinations

The emergency electrocardiogram showed clear Q waves in lead III and lead avF. Echocardiography
showed the left ventricular ejection fraction was 69%, and there were no abnormalities in any of the
heart valves.

FINAL DIAGNOSIS

ST-segment elevated myocardial infarction (STEMI), heart function Killip grade I.

TREATMENT

After admission the following medications were administered: antiplatelet agents, including aspirin
(aspirin enteric-coated tablet, 100 mg/d) and clopidogrel (clopidogrel hydrogen sulphate tablet, 75
mg/d), low-molecular-weight heparin (LMWH, enoxaparin sodium 6000 IU, twice per day for 1 wk),
statin (rosuvastatin calcium tablet, 10 mg per night), beta-blocker (metoprolol tartrate tablet, 25 mg
twice per day) and angiotensin receptor blocker (ARB, losartan potassium tablet, 50 mg/d). The chest
pain was gradually relieved.

The first coronary angiography (CAG) was performed 3 d after admission to the hospital and showed
aneurysmal dilation in the entire right coronary artery (RCA), with a diameter of 6.60 mm (Figure 1),
which is four folds larger than the 5 French catheter and more than 1.70 fold larger than the normal
RCA[7]. The middle of the RCA presented with 70%-80% limited stenosis, a thrombus shadow after the
second turning point, and a grade 3 thrombolysis in myocardial infarction (TIMI) forward blood flow.
In addition, part of the left anterior descending (LAD) coronary artery showed ectatic changes and was
classified as Markis type II CAE[3]. The middle and distal parts of the LAD coronary artery had 40%-
50% segmental stenosis, with a TIMI grade 3 forward blood flow. The left circumflex coronary artery
was normal.

No additional percutaneous coronary intervention (PCI) was performed because the symptoms were
relieved and coronary blood flow was unobstructed. The second CAG (Figure 2) was performed 2 wk
later and showed that the RCA thrombus had disappeared, with a TIMI grade 3 forward blood flow. All
of the medications mentioned previously, except LMWH, were continued.

OUTCOME AND FOLLOW-UP

In the fifth month, the patient presented with sudden chest pain associated with palpitations, sweating,
and dyspnoea. Three hours later emergency electrocardiogram showed the ST-segment increased by
0.1-0.2 mv in leads II, ITI, and aVF. Troponin I was 0.019 ng/mL, creatine kinase MB fraction was 1.80
ng/mL, and troponin T was < 0.010ng/mL. A STEMI was again diagnosed and an emergency CAG
(Figure 3, the third CAG) showed that the middle RCA had a 100% occlusion with a thrombus shadow.
Thrombus aspiration was performed and a small amount of white flocculent thrombus was extracted.
The thromboelastogram showed no resistance for aspirin and clopidogrel. After discussions within the
PCI group, clopidogrel was replaced by ticagrelor, and if the combination of aspirin and ticagrelor could
not prevent thrombotic events, then an oral anticoagulation agent could be considered. Thus, we began
treatment with aspirin (100 mg/d), ticagrelor (ticagrelor tablet, 90 mg twice per day), and 1 wk of
LMWH. The other medications were continued as before.

In the sixth month the patient developed slight chest tightness without obvious ECG changes. A
fourth CAG (Figure 4) was performed which showed that the middle of the RCA was slightly blurred.
There were no obvious changes in other sites. The chest tightness was considered a side effect of
ticagrelor. The medication was not changed, and the overall condition remained stable. About 12 mo
after starting ticagrelor (eighteenth month of dynamic observation) the dosage was reduced from 90 mg
twice per day to 45 mg twice per day due to nasal haemorrhage. Several days later chest pain reoccured
frequently, so the dosage of ticagrelor was returned to 90 mg twice a day, and several later attempts at
reducing the dosage were not successful. Of the total 48 mo of dynamic observation, the combination of
aspirin and ticagrelor was observed for 42 mo; during this time the patient’s condition was stable and
no obvious chest pain was observed (Table 1).

DISCUSSION

It should be emphasized that a complete treatment for CAE patients was essential by comprehensively
evaluating applications of medical agents including anti-thrombotic agents, statin, ARB/angiotensin-
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Table 1 Summary of observations for this patient with coronary artery ectasia

Cardiac injury

Observation time Complaint markers Main diagnosis Culprit vessel Antithrombotic agents
0 mo Chest pain Positive STEMI Thrombus in RCA Aspirin (100 mg 1/d), clopidogrel (75 mg
1/d), LMWH for 1 wk
1 mo None Decreased CHD No obvious thrombosis in  Aspirin (100 mg 1/d), clopidogrel (75 mg
RCA 1/d)
5mo Chest pain Positive STEMI 100% occluded, thrombus ~ Aspirin (100 mg 1/d), clopidogrel (75 mg
in RCA 1/d), LMWH for 1 wk
6 mo chest tightness ~ Negative UAP Middle of RCA was Aspirin (100 mg 1/d), ticagrelor (90 mg
slightly blurred 2/d)
18 mo None Negative CHD - Aspirin (100 mg 1/ day), ticagrelor (45 mg
2/d)
48 mo None Negative CHD - Aspirin (100 mg 1/d), ticagrelor (90 mg
2/d)

CHD: Coronary atherosclerotic heart disease; CAE: Coronary artery ectasia; RCA: Right coronary artery; STEMI: ST-segment elevation myocardial
infarction; UAP: Unstable angina pectoris; LMWH: Low molecular weight heparin.

DOI: 10.12998/wjcc.v10.i12.3936 Copyright ©The Author(s) 2022.

Figure 1 The first coronary angiography. This angiography was performed 3 d after admission to hospital with chest pain (video), Q wave on
electrocardiogram, and increased myocardial injury markers. The two images show aneurysmal dilation in the entire right coronary artery (RCA) with a diameter of
6.60 mm, four fold of a 5 French catheter and more than 1.70 fold of the normal RCA. The middle of the RCA presented with 70%-80% limited stenosis, showed a
thrombus shadow after the second turning point, and the forward blood flow was thrombolysis in myocardial infarction grade 3. No additional percutaneous coronary
intervention (PCl) was performed after a discussion with the PCI group because the symptoms were relieved and the coronary blood flow was unobstructed.

converting enzyme inhibitor, beta-blocker, calcium channel blocker and antianginal agent, PCls
including thrombosis aspiration, coronary angioplasty, coronary stent implantation and so on, as well as
surgical operations including dilated coronary artery resection, folding, transplantation and distal grafts
ligation[1,2,6]. For the anti-thrombotic agents, in this case the patient was diagnosed with CAE and
AMI; however, the combination of aspirin and clopidogrel could not prevent a second AMI. Clopidogrel
was replaced with ticagrelor when the patient was in relatively stable condition; however, every attempt
to reduce the dosage of ticagrelor was associated with recurrent chest pain which disappeared after
reinstatement of the original dosage. Thus, the combination of aspirin and ticagrelor worked better than
the combination of aspirin and clopidogrel after AMI despite the fact that there was no clopidogrel
resistance according to the thromboelastogram. Our individual experience in this case needs to be
verified by future trials with a larger sample size. The use of anti-coagulation agents also needs to be
explored and discussed in the future.

This case involved three questions which confused us in everyday clinical practice.

The first question is “Do patients with CAE need antithrombotictic therapy?” As mentioned in the
introduction, a large proportion of patients with CAE, especially older patients, have co-existing CHD,
and CAE was more likely to present with thrombotic complications than patients with CHD[4,5]. The
expansion sites were often the sites of thrombus formation (culprit vessels), without significant changes
in atherosclerosis and stenosis[6]; the thrombus was often large because of the existence of local
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Figure 2 The second coronary angiography. This angiography was performed in the second month (video), one month after treatment with a combination of
aspirin (100 mg once per day) and clopidogrel (75 mg/d), as well as low-molecular-weight heparin. The thrombus in the right coronary artery disappeared and forward
blood flow was thrombolysis in myocardial infarction grade 3. The aspirin and clopidogrel were continued.

DOI: 10.12998/wjcc.v10.i12.3936 Copyright ©The Author(s) 2022.

Figure 3 The third coronary angiography. This angiography was performed in the fith month after sudden chest pain (video). The left panel shows that the
middle of the right coronary artery (RCA) was 100% occluded and a thrombus shadow could be seen. Thrombus aspiration was performed immediately from the
middle to distant RCA, and a small amount of white flocculent thrombus was extracted. The right panel shows reperfusion of the RCA, which relieved the patient's
chest pain. The antithrombotic agents were changed to aspirin (100 mg/d) and ticagrelor (ticagrelor tablet, 90 mg twice per day) with 1 wk of LMWH.

abnormal coronary blood flow[8]. Several studies found that patients with CAE had a large peripheral
blood mean platelet volume which is also the reason for antiplatelet therapy[9]. Additionally, our
previous research team showed that the prevalence of AMI in patients with CAE who received
antiplatelet treatment was significantly lower than in patients with CAE who did not receive antiplatelet
treatment (15.2 vs 34.7%, P = 0.020)[10]. Thus, in general CAE is associated with a higher thrombotic
risk, and most treatments proposed for CAE are based on CHD treatments and these patients should be
placed routinely on aspirin at least as a tool of primary prevention[6].

The second question is “Is aspirin enough for CAE patients?” The antithrombotic medicines included
antiplatelet agents and anticoagulation agents. There is no consensus on what is the best strategy, single
antiplatelet therapy (SAPT), dual antiplatelet therapy (DAPT), or a combination of antiplatelet and anti-
coagulant therapy. The idea of adenosine diphosphate receptor inhibitors in combination with aspirin
has not yet been thoroughly studied in clinical trials. Previous studies showed similar adverse event
rates in patients with and without CAE[4,5,11,12], while other studies revealed higher adverse events in
patients with CAE[2,13,14]. Hart et al[15] suggested that long-term warfarin therapy should be
implemented to decrease the risk of coronary thrombus formation and its deleterious consequences,
while aspirin would be sufficient to manage asymptomatic CAE. Other researchers noted that larger
coronary aneurysms require aggressive treatment through a combination of antiplatelet and anti-
coagulant therapy[16]. According to our limited experience, most CAE were associated with CHD, and
the AMI in CAE was an arterial thrombotic event; thus, DAPT would be a better choice as the baseline
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Figure 4 The fourth coronary angiography. This angiography was performed on the sixth month because of slight chest tightness that occurred without
obvious electrocardiogram changes (video). The coronary angiography showed the middle of the right coronary artery was slightly blurred. Chest tightness was
considered a side effect of the ticagrelor. Thus, the antithrombotic agents were not changed.
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medications if the patient did not have a high risk of bleeding. More evidence is needed to justify the
antithrombotic strategies.

Regarding the third question, “How do we determine the antithrombotic strategy for patients with
CAE and AMI?” The success rate of reperfusion treatment in patients with CAE who have coronary
artery thrombotic events is lower than in patients with non-CAE AMI. A large thrombus may also
increase the no-reflow phenomenon, distal embolization, and stent thrombosis[17-19]. A recently
published systematic review summarized that the addition of anticoagulant treatment seemed to be
more effective than DAPT alone for patients with CAE and ACS, the authors suggested that antico-
agulant treatment must be considered if SAPT/DAPT fail to provide adequate protection against the
recurrence of ACS, especially in patients with CAE who did not have other obvious stenotic lesions[20].
Current guidelines for CHD state that for patients with ACS, DAPT should be continued for 12 mo
unless there are contraindications, such as a high risk of bleeding[21]. In this study, a relatively conser-
vative treatment strategy was followed with DAPT therapy, which was not combined with antico-
agulants because of the risk of bleeding, and the results indicate that the combination of aspirin and
ticagrelor could prevent thrombotic events, while the combination of aspirin and clopidogrel did not. In
the PLATO trial, ticagrelor proved to be superior to clopidogrel in patients with ACS irrespective of
planned or unplanned invasive management, but the side effects of ticagrelor included dyspnoea (the
chest tightness of this patient was considered a side effect) and a higher bleeding rate[22]. Thus, the
combination of aspirin and ticagrelor was recommended as the baseline treatment for patients with
CAE and ACS. The more aggressive treatment of DAPT combined with an anticoagulant agent should
be considered in patients with a higher risk of thrombosis but it would significantly increase the risk of
bleeding.

CONCLUSION

For patients with CAE and AMI, during the first 12 mo after AMI, the antithrombotic strategy of a
combination of aspirin (100 mg/d) and ticagrelor (90 mg twice per day) might be more effective than
the combination of aspirin (100 mg/d) and clopidogrel (75 mg/d). In addition, 12 mo after AMI DAPT
should be considered baseline treatment.
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