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Abstract:

Intermittent left main coronary artery ostium obstruction (LMOQO) caused by native aortic valve thrombus
(NAVT) is an extremely rare condition. It may therefore be challenging to identify the cause using only coro-
nary angiography, even though the clinical presentation and electrocardiography (ECG) strongly suggest myo-
cardial infarction. We herein report a 53-year-old man with NAVT complicating intermittent occlusion of left

main disease in preexisting coronary artery stenosis.
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Introduction

Native aortic valve thrombosis (NAVT) is an extremely
rare condition, and as of 2021, only 74 cases have been re-
ported according to a wide literature-based systemic review,
36% of whom presented with acute myocardial infarc-
tion (1).

We herein report a 53-year-old man with aortic valve
thrombi complicating intermittent left main coronary artery
ostium occlusion (LMOO) whose culprit lesion was not de-
tected at initial coronary angiography.

Case Report

A 53-year-old man with a 30-pack-year smoking history
and hypertension suddenly felt severe chest pain accompa-
nied by cold sweating while walking 3 h earlier. One hour
after the onset of pain, he was transported to a local medical
center, where his chest pain was markedly relieved. He was
transferred to our hospital emergency room where he was
prescribed dual antiplatelet medication and continuous infu-
sion of intravenous heparin.

A serum laboratory examination showed hemoglobin 15.3
g/dL, white blood cell (WBC) 20,020/mm’, platelet 336,000/

mm’, blood glucose 173 mg/dL, blood urea nitrogen 24.3
mg/dL, creatinine 1.64 mg/dL, aspartate aminotransferase
(AST) 22 u/L, alanine aminotransferase (ALT) 26 u/L, lactic
acid 3.4 mmol/L, troponin T 24 ng/L (1,628 ng/L after 6
hours), NT-pro brain natriuretic peptide (BNP) 45.6 pg/mL
and low-density lipoprotein (LDL)-cholesterol 119 mg/dL.

Before coronary angiography, he complained of severe
chest pain again. Electrocardiography showed a left main
coronary obstructive disease pattern, including ST-segment
elevation in aVR and diffuse ST-segment depression in all
leads except V1 (Fig. 1A). His symptoms immediately dis-
appeared after a catheter was placed into the left coronary
artery. Coronary angiography and intravascular ultrasound
sonography (IVUS, not shown) showed significant stenosis
at the mid-left anterior descending artery without plaque
rupture or thrombi (Fig. 2A, B). Simultaneously, spontane-
ous disappearance of ST-segment changes was noted on sub-
sequent electrocardiography (ECG) (Fig. 1B). At that time,
we postulated that his symptoms might be related to coro-
nary spasm in the lesion, irrespective of the discordance be-
tween the lesion located on coronary angiography and the
ECG localization of ischemic myocardial territory. We
placed one stent in the mid left anterior descending (LAD)
lesion (Fig. 2C).

The next day, unexpectedly, routine transthoracic echocar-
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Figure 1.

(A) The electrocardiogram (ECG) at admission. ST-elevation at aVR and ST depression

in at least six leads suggested occlusion of the left main coronary artery. (B) The ECG normalized

after primary angioplasty. (C) The ECG showed ST elevation in all precordial leads and ST depres-

sion in inferior leads concomitant with severe chest pain.

diography (TTE) revealed a 31x15 mm mobile thrombus on
the left coronary cusp of the aortic valve (Fig. 3A-C). We
immediately prepared emergency open-heart surgery to re-
move the suspected aortic valve thrombus.

Unfortunately, soon after, the patient complained of ex-
cruciating chest pain again, and his ECG showed ST-
segment elevation in all precordial leads and ST-segment de-
pression in the inferior leads (Fig. 1C). We confirmed the
occlusion of the left main opening, but the coronary blood
flow was acceptable on second coronary angiography, and
his chest pain was relieved (Fig. 4A). Unfortunately, the

thrombus migrated into the left main coronary artery and to-
tally occluded the blood flow (Fig. 4B). Extracorporeal
membrane oxygenation (ECMO) was immediately applied,
and aspiration thrombectomy was performed to reopen the
occluded lesion. However, the thrombus drifted more dis-
tally and completely blocked the LAD/diagonal bifurcation
lesion (Fig. 4C). Despite several attempts of aspiration
thrombectomy, blood flow was only partially restored to a
thrombolysis in myocardial infarction (TIMI) grade 2 flow.
He underwent emergency open-heart surgery to remove
the remnant aortic valve and coronary thrombus, but the
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Figure 2. (A, B) Significantly stenotic lesion at the mid-left anterior coronary artery (LAD) (white
arrow) with no visible thrombus at the left main coronary artery (arrowhead). (C) Thrombolysis in
myocardial infarction (TIMI) flow 3 at mid LAD (white arrows) after primary angioplasty.

Figure 3. (A-C) An echogenic mobile mass (31x15 mm) (arrowheads) at the left coronary cusp of
the aortic valve was detected on the parasternal short-axis view (A) and parasternal long-axis view
(B) as well as the five-chamber view (C). (B) Proximal nodular calcification at non-coronary cusp of
aortic valve (3 mm) (white border arrows) and mitral valve leaflets were thickened (white arrows)
and calcified (blank arrow).

2541

Figure 4. (A) Follow-up coronary angiography showed that the aortic valve thrombus was blocking
the left main ostium along the diagnostic catheter. There was no contrast dye reflux (arrowheads) in
the left anterior oblique (LAQO) caudal view. (B) The thrombus migrated into the left main coronary
artery and totally occluded the blood flow. There was no left coronary artery flow in the same LAO
caudal view. (C) Repeated attempts at aspiration thrombectomy were performed, but the thrombus
drifted more distally and completely blocked the left anterior descending artery and diagonal bifurca-
tion lesion. After several attempts at aspiration thrombectomy and stent deployment, partial blood
flow was restored.

thrombus was not visible in the surgical field. Despite 1.19), and anti-cardiolipin IgM was 10.8 immunoglobulin M
ECMO support, the patient expired within the next 24 h. phospholipid unit (MPL)-U/mL (reference <10.0) in the in-
The titer of lupus anticoagulant was 1.99 (reference 0.8- itial blood sample. A pathologic examination of the aspi-
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rated mass revealed it to be a thrombus.

Discussion

NAVT complicating LMOO is a life-threatening condi-
tion, and prompt recognition and management is critical be-
fore the clinical deterioration takes place (1). However, it is
challenging to detect NAVT without high suspicion because
NAVT is a rare pathologic condition in patients without aor-
tic valve or aortic root abnormalities and is invisible on rou-
tine coronary angiography if there is no embolism in coro-
nary arteries.

In routine practice, the determination of the culprit lesion
in coronary angiography among non-ST-elevation (NSTE)-
acute coronary syndrome patients with multi-vessel disease
was also impossible in 14% of patients, and an ECG analy-
sis also showed a low sensitivity (28-36%) and high speci-
ficity (90-96%) (1). Because the patient had significant pre-
existing stenosis in the mid-left anterior descending artery, it
was very difficult to identify the actual culprit lesion, lead-
ing to inappropriate management. In contrast to this case,
another two cases of LMOO NAVT showed normal coro-
nary angiography findings with high suspicion of LMOO,
which was first discovered by aortography (2, 3).

However, retrospectively considering this case might give
several clues supporting a proper diagnosis. For example,
his symptoms and ischemic changes on an ECG showed
abrupt worsening and improving patterns without triggering
and relieving factors, such as nitroglycerin infusion. We pos-
tulated at that time that it was related to the spasm of a
stenotic lesion in the mid-LAD lesion. However, the initial
ECG was not correlated with mid-LAD lesion ischemia but
rather with left main lesion ischemia, featuring aVR ST-
segment elevation and diffuse ST-segment depression in
more than six contiguous leads. This ECG feature has 81%
sensitivity, 80% specificity, and 81% accuracy for diagnos-
ing left main artery obstruction (4). Because routine coro-
nary angiography is not enough when evaluating the culprit
lesion in situations suggestive of LMOQO, clinicians should
consider other modalities such as TTE, transesophageal
echocardiography (TEE), aortography, computer tomography
(CT), and magnetic resonance imaging (MRI). Indeed, the
sensitivity for the detection of NAVT was 100% for TEE
and aortography individually, whereas TTE and coronary an-
giography along showed sensitivities of 59% and 29%, re-
spectively (5). Imaging studies should be performed in pa-
tients as soon as possible after percutaneous coronary inter-
vention, especially when patients are suspected of having
left main disease based on an ECG but, no lesions on angi-
ography.

NAVT is usually associated with hypercoagulable dis-
eases, excluding aortic root and valve abnormalities, left
ventricular assistant devices, hypoplastic left heart syn-
drome, aortic valve injury, cocaine, and amphetamine
use (5). The most common hypercoagulable diseases associ-
ated with NAVT include antiphospholipid syndrome (APS),

polycythemia, and protein C and S deficiency (5). Although
the pathogenesis of NAVT in the present case remains elu-
sive because of his early death, it may be due in part to the
presence of APS, one of the most common hypercoagulable
diseases associated with NAVT, given the high titer of lupus
anticoagulant and weak positivity for anti-cardiolipin IgM
antibody. Furthermore, valvular involvement is the earliest
and most common finding of APS, including typically local-
ized valvular thickening (>3 mm), valve vegetation, fibrosis,
and calcification in the middle and proximal portions of
the leaflets (6). Proximal nodular calcification at the non-
coronary cusp of the aortic valve and thick calcified mitral
valve leaflet were prominent on echocardiography in this pa-
tient. However, the antiphospholipid antibody titer may be
transiently elevated as an epiphenomenon, and to meet the
diagnostic criteria for APS, the titer must be consistently
positive at evaluations 12 months apart (7). Other causes of
NAVT, such as protein C or S deficiency (5), undetected
cancer (8, 9), the calcific valve itself, and other autoimmune
disease, such as systemic lupus erythematosus (SLE) (6),
could not be excluded because these tests were not able to
be performed in this case.

Open thrombectomy for NAVT complicating LMOO is an
appropriate treatment of choice before clinical deterioration
begins in the hospital, as the mortality risk is 45 times
higher once clinical deterioration occurs compared with sta-
ble patients (5). In addition, percutaneous intervention was
not effective, and although the intervention has been suc-
cessful in some cases, surgical treatment is appropriate.

In conclusion, we encountered a rare case of NAVT com-
plicating intermittent LMOO in a patient with preexisting
significant coronary stenosis, focusing on the importance of
the determination of culprit lesions.
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