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Unusual clinical course

Acute myocardial infarction (AMI) can be caused not only by plaque rupture/erosion, but also by many other
mechanisms. Thromboembolism due to atrial fibrillation and coronary thrombosis due to coronary artery ec-
tasia are among the causes. Here we report on a case of recurrent myocardial infarction with coronary artery
ectasia.

Our case was a 78-year-old woman with hypertension. Within a one-month interval, she developed AMI twice
at the distal portion of her right coronary artery along with coronary artery ectasia. On both events, emergent
coronary angiography showed no obvious organic stenosis or trace of plaque rupture at the culprit segment
after thrombus aspiration. After the second acute event, we started anticoagulation therapy with warfarin to
prevent thrombus formation. In the chronic phase, we confirmed, by using coronary angiography, optimal co-
herence tomography and intravascular ultrasound, that there was no plaque rupture and no obvious throm-
bus formation along the coronary artery ectasia segment of the distal right coronary artery, which suggested
effectiveness of anticoagulant. Furthermore, by Doppler velocimetry we found sluggish blood flow only in the
coronary artery ectasia lesion but not in the left atrium which is generally the main site of systemic thrombo-
embolism revealed by transesophageal echocardiography.

These results suggest that the two AMI events at the same coronary artery ectasia segment were caused by
local thrombus formation due to local stagnant blood flow.

Although it has not yet been generally established, anticoagulation therapy may be effective to prevent throm-
bus formation in patients with coronary artery ectasia regardless of the prevalence of atrial fibrillation.

Anticoagulants e Coronary Thrombosis ¢ Myocardial Infarction

http://www.amjcaserep.com/abstract/index/idArt/900474

%1600 E‘El— MZIB %15

This work is licensed under Creative Common Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)




Background

Acute myocardial infarction (AMI) can be caused not only by
plaque rupture/erosion, but also by other mechanisms. Among
these other mechanisms, thromboembolism due to atrial fibril-
lation (AF) caused by thrombus formation in left atrium (LA) is
known as the major cause of AMI, while coronary thrombosis
due to coronary artery ectasia (CAE), which is one of the phe-
notypes of coronary atherosclerosis, is also reported to be one
of the causes [1,2]. Coronary artery ectasia is noted in 3-8% of
patients undergoing coronary angiography (CAG), and it some-
times induces AMI regardless of the presence or absence of
coronary stenosis or AF [2-5]. Here we report on a case of re-
current AMI at the same CAE lesion and the potential for long-
term effectivity of antithrombotic therapy.

Case Report

We present a case of a 78-years-old woman who was trans-
ferred to our emergency department (ED) because of chest
oppression after two hours from symptom onset. Her clinical
history was hypertension, and she had previously been admin-
istrated antiplatelet agents for the primary prevention of car-
diovascular events but the treatment had been stopped sev-
eral years earlier because of a minor bleeding episode. She
did not have any episode of AF, which is a well-known cause
of coronary thromboembolism. At the time of her arrival to
our ED, her electrocardiography (ECG) showed sinus rhythm
and ST elevation in I, Ill, and aV,, and ST depression in V,-V,.
Transthoracic echocardiography showed that her left ventricular
(LV) inferior wall motion was severely hypokinetic. From these
findings, we promptly diagnosed a case as AMI and immedi-
ately performed CAG via the right femoral artery. We found no
organic stenosis in the left coronary arteries but found an oc-
clusion at the distal portion of the right coronary artery (RCA)
with a filling defect probably due to thrombus (Figure 1A). We
then performed coronary intervention using an aspiration de-
vice, the Thrombuster Il GR catheter (Kaneka Medix Co., Ltd.,
Osaka, Japan). After a large amount of red thrombus was as-
pirated from the atrioventricular node branch (AV branch) and
distal RCA, thrombolysis in myocardial infarction (TIMI) grade
3 flow was obtained (Figure 1B). As we did not find obvious
organic stenosis on both distal RCA and far distal branches,
we did not perform further intervention. An important find-
ing on the final angiography was that the culprit segment i.e.,
from the distal RCA to the proximal AV branch, had severe ec-
tasia (Figure 1B). The patient’s cardiac function one day after
the coronary intervention was preserved; echocardiography
showed 52 mm left atrium dimension, 55% LV ejection frac-
tion, although focal akinesis at LV inferior segment was ob-
served. The coagulation function was normal judging from the
following laboratory data: protein C activity, protein S activity,
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lupus anticoagulant, and TPA/plasminogen activator inhibi-
tor type 1 (PAI-1) complex. Antithrombotic therapy was start-
ed immediately via administration of 10,000 units of heparin
per day for three days, and the oral antiplatelet agent aspirin,
which is recommended for secondary prevention of cardio-
vascular events [2]. We did not begin administration of anti-
coagulant at the patient’s initial presentation to our ED be-
cause the patient’s cardiac rhythm was sinus rhythm rather
than AF and her transesophageal echocardiography (TEE) did
not show thrombus in the LV or LA. She was discharged on
day 22 after we confirmed the patency of the RCA with CAG,
however, she developed AMI at the same culprit lesion on day
24 day from her first discharge (Figure 1C). We subsequent-
ly performed a thrombectomy in a similar strategy to the ini-
tial treatment but this time we could not obtain a successful
recanalization of the AV branch because of the failure of wire
crossing. Thus, we crossed the wire to the posterior descend-
ing branch (PD branch) and obtained TIMI 3 after aspirating a
large amount of red thrombus from the distal RCA. After this
intervention, we started the administration of heparin with the
same dose at the previous event, and immediately changed the
antithrombotic agent from an antiplatelet agent to the antico-
agulant warfarin, which had not previously been administrat-
ed. On day 22 after the second event, i.e., in sub-acute phase,
and under the administration of anticoagulant, we performed
CAG, optimal coherence tomography (OCT), and Doppler velo-
cimetry. We confirmed the patency of RCA by CAG, but found
residual thrombus along the CAE segment by OCT (Figure 1D).
Doppler velocimetry showed an abnormal stagnant flow pat-
tern only within the CAE lesion although the fractional flow re-
serve (FFR) was 1.0 (data not shown). Finally, before her second
discharge, we performed TEE on day 24 of the second event,
and found no sign of the typical smoke-like echo or thrombus
in her LA or LV, the main common sites of systemic thrombo-
embolism (Figure 2A). The flow velocity in her LA appendage
was 69 cm/second (Figure 2B) indicating no stagnant flow. At
12 months after the patient’s initial event, i.e., chronic phase,
we performed CAG and confirmed the patency of the distal
RCA but occlusion of the AV branch (Figure 3A), and we sub-
sequently performed optimal coherence tomography (OCT) to
evaluate the presence or absence of plaque rupture and re-
sidual thrombus. We found neither plaque rupture nor obvi-
ous thrombus formation along the CAE segment of the distal
RCA (Figure 3B). We also performed intravascular ultrasound
(IVUS) to evaluate the true vessel shape, and found the CAE
segment was 9 mm in diameter and 31 mm in length with-
out obvious rupture-prone atheromatous plaque and throm-
bus (Figure 3C). Furthermore, we found sluggish blood flow of
less than 20 cm/second only in the CAE lesion, but not in the
proximal and distal portion of the CAE by Doppler velocimetry
study (Figure 3D). From the findings on the latest CAG, OCT, and
IVUS, we confirmed that the thrombus on the ectasia lesion
had been diminished but sluggish blood flow still remained
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Figure 1. Time course of CAG image: (A) before thrombus aspiration at the initial event, dotted line indicates the segment of
thrombosis; (B) after thrombus aspiration at the initial event, dotted line indicates the ectasic segment; (C) before thrombus
aspiration at the second event; (D) 22 days after the second event with administration of anticoagulant agent (OCT finding
at the CAE segment with thrombus super-imposed, in which intima was not observable due to residual thrombus burden),

CAG image 12 month after the initial shown in Figure 3A. CAE — coronary artery ectasia; CAG — coronary angiography;
OCT - optimal coherence tomography.
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Figure 2. TEE findings on day 24 of the second event: (A) LA and appendage, arrowhead indicates the LA appendage; and (B) Doppler

velocimetry finding on appendage, the maximum velocity being up to 60 cm/second. LA — left atrium; TEE — transesophageal
echocardiography.
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Figure 3. (A) CAG image dotted line indicates the ectasic segment, portions ‘a’ to ‘c’ correspond to distal from CAE, CAE segment, and
proximal from CAE respectively; (B) descriptions of CAE vessel anatomy using OCT; (C) description of CAE using IVUS; (D) the
coronary flow patterns using Doppler velocimetry in each segment, all 12 month after the initial event with administration of
anticoagulant agent. CAE — coronary artery ectasia; CAG — coronary angiography; IVUS — intravascular ultrasound;

OCT - optimal coherence tomography.

along the CAE lesion. From these findings, we concluded that
we should continue the administration of anticoagulant to
prevent thrombosis. Two months after the second event, we
changed therapy with warfarin to therapy with the novel oral
anticoagulant (NOAC) apixaban to improve drug compliance,
and we confirmed that coronary events had not occurred since
starting the anticoagulant within the past one year.

Discussion

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. Our patient developed
two events of AMI at the same CAE segment, which may have
been caused by local thrombus formation due to stagnant local
blood flow and not plaque rupture or thromboembolism origi-
nated from L or LV. In general, thrombus formation in the coro-
nary artery is due to several reasons, including abnormal coag-
ulation system [6,7], coronary plaque rupture on atheromatous
plaque and endothelial dysfunction coincident with the lesion [8],
and abnormal coronary blood flow, i.e., sluggish flow [5,7,9].

First, we found no abnormality in blood coagulation function
in laboratory tests. Second, we did not find any obvious trace
of plaque rupture in the culprit lesion with CAE by CAG and
OCT performed at the sub-acute phase of the second event
under the administration of anticoagulant, and by CAG, OCT
and IVUS performed at the chronic phase. Thus, we suspect-
ed that plaque rupture due to abnormal intimal function, if
any, was not responsible to the recurrent coronary thrombosis.
Third, regarding the coronary blood flow abnormality, TEE and
Doppler velocimetry performed at the sub-acute phase of the
second event under the administration of anticoagulant, found
no abnormal stagnant in LA appendage or LV, and abnormal
stagnant blood flow only within the CAE, respectively. Optimal
coherence tomography performed at the sub-acute phase of
the second event showed residual thrombus along CAE seg-
ment. Thus, at the sub-acute phase, we diagnosed the CAE to
be responsible for coronary thrombosis. In the chronic phase,
OCT and IVUS were performed and found no residual throm-
bus and no trace of plaque rupture within the CAE segment.
Doppler velocimetry was also performed and found abnormal
stagnant only within the ectasic coronary artery as shown in
Figure 3D, although FFR was 1.0, which indicated there was no
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functional ischemia [10]. These findings confirmed that CAE
was the most probably source of recurrent coronary throm-
bosis in this case. Although antiplatelet therapy is generally
considered to be effective for the prevention of thrombosis in
patients with CAE [2,11,12], this was not sufficient in our case
with resultant recurrent myocardial infarction. On the contrary,
anticoagulation therapy started at the second event, removed
almost all thrombi within one year, although the AV branch
remained occluded. Anticoagulation therapy was recently re-
ported to improve the prognosis in patients with AMI [13].
According to that result and our experience, both warfarin
and NOAC may be effective to prevent thrombus formation
in patients with CAE, although no standard treatment recom-
mendation has not yet been established. CAE can be detect-
ed with coronary CT, and follow-up is also possible with mag-
netic resonance imaging [14,15]. Thus, cardiologists need to
pay close attention to the focal coronary thrombus formation
due to sluggish blood flow in patients with CAE.
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Conclusions

In patients with acute myocardial infarction comorbid with se-
vere coronary artery ectasia, the local thrombus formation due
to stagnant local blood flow may become the cause of coronary
thrombosis. Anticoagulation therapy may be effective to pre-
vent thrombus formation in patients with CAE, although this
treatment has not yet been established as standard therapy.

Statement

This research received no grant from any funding agency in
the public, commercial, or not-for-profit sectors.

Conflict of interest
The authors declare that there is no conflict of interest.
Acknowledgement

The authors acknowledge the medical staff in the South-Miyagi
medical center for their cooperation in the present study.

9. Okamura A, Ito H, Iwakura K et al: Detection of embolic particles with the
Doppler guide wire during coronary intervention in patients with acute
myocardial infarction. J Am Coll Cardiol, 2005; 45: 212-15

10. Kasula S, Agarwal SK, Hacioglu Y et al: Clinical and prognostic value of post-
stenting fractional flow reserve in acute coronary syndromes. Heart, 2016
[Epub ahead of print]

11. Yasar AS, Erbay AR, Ayaz S et al: Increased platelet activity in patients with
isolated coronary ectasia. Coron Artery Dis, 2007; 18: 451-54

12. Magninas A, Cokkinos DV: Coronary artery ectasias: Imaging, functional as-
sesment a clinical implications. Eur Heart J, 2006; 27: 1026-31

13. Gao L, Cao Z, Zhang H: Efficacy and safety of thrombectomy combined with
intracoronary administration of tirofiban in ST-segment elevation myocar-
dial infarction (STEMI). Med Sci Monit, 2016; 22: 2699-705

14. Bluemke DA, Achenbach S, Budoff M, Gerber TC: Noninvasive coronary ar-
tery imaging: magnetic resonance angiography and multidetector comput-
ed tomography angiography. Circulation, 2008; 118: 586-606

15. Mavrogeni SI, Manginas A, Papadakis E et al: Correlation between mag-
netic resonance angiography (MRA) and quantitative coronary angiogra-
phy (QCA) in ectasic coronary vessels. } Cardiovasc Magn Reson, 2004; 6:
17-23




