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Acute cerebral infarction caused by cardiac subvalvular thrombus
shedding in eosinophilic myocarditis: a case description
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Introduction

Eosinophilic myocarditis (EM) is a rare disease whereby
myocardial injury is mediated by eosinophilic infiltration. It
can also cause multifocal involvement through thrombotic
complications (1). Approximately 10% of patients with
EM have cardiac thrombosis in the left ventricle, mostly
at the apex; subvalvular thrombus is rare (2). Herein, we
describe a case of acute cerebral infarction caused by mitral
valve thrombus shedding in a patient with eosinophilic
granulomatosis with polyangiitis (EGPA)-related EM, a rare
condition that could be easily misdiagnosed.

Case presentation

All procedures performed in this study were in accordance
with the ethical standards of the research committee of
Peking Union Medical College Hospital, Chinese Academy
of Medical Sciences and with the Helsinki Declaration (as
revised in 2013). Written informed consent was provided
by the patient for publication of this case report and
accompanying images. A copy of the written consent is
available for review by the editorial office of this journal.

A 47-year-old woman presented with sudden-onset
amyasthenia of the left lower extremity and disordered
consciousness. Table 1 shows her diagnosis and treatment
process. Clinical examination revealed left foot drop. She

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

then underwent some imaging examinations of her head
(Figure 1). Cranial magnetic resonance imaging (MRI)
revealed multifocal patchy acute and subacute cerebral
infarction in bilateral parietal lobes, temporal lobes,
occipital lobes, and cerebella (Figure 14-17). However,
cranial magnetic resonance angiography performed 2 days
later was normal (Figure 1K,1L). Carotid artery, vertebral
artery, and subclavian artery ultrasound examinations were
normal. Therefore, the cause of cerebral infarction in this
middle-aged woman without traditional risk factors of
atherosclerosis was further explored.

Laboratory tests showed significantly elevated eosinophil
count (EC; 13.95x10°/L). Her past medical history
included asthma and allergic rhinitis. Considering the
eosinophilia, asthma, left peroneal nerve paralysis, and
potential wandering pulmonary shadow (Figure S1), EGPA
was considered according to the 1990 American College of
Rheumatology (ACR) and 2022 ACR/European Alliance
of Associations for Rheumatology (EULAR) classification
criteria (3,4). Bone marrow examination was performed
to exclude other causes of eosinophilia, showing negative
FIP1L1-PDGFRA mutation.

Meanwhile, her cardiac troponin I (¢Tnl; 48.99 pg/L)
and N-terminal pro-B-type natriuretic peptide (NT-
proBNP; 7,833 pg/mL) also significantly increased.
Transthoracic echocardiography (TTE) revealed left
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Table 1 Timeline

Timeline Events

2 years before presentation
1 day before presentation
At presentation Consciousness disorder

1 day after presentation

Amyasthenia of the left lower extremity

Cough, dyspnea repeatedly, diagnosed with “allergic rhinitis” and “asthma”

Echocardiography and cardiac MRI showed cardiac thrombosis. Cranial MRI showed multifocal patchy

acute and subacute cerebral infarction in bilateral parietal lobes, temporal lobes, occipital lobes, and
cerebella. Started on anticoagulant therapy

2 days after presentation

Cranial magnetic resonance angiography performed 2 days later was normal. Cerebral vascular wall

enhanced MRI was normal. Started on steroid pulse therapy

5 days after presentation

1 month after presentation
of cardiac thrombosis

Cyclophosphamide (0.6 g once a week) with tapering prednisolone

Repeat echocardiography and cardiac MRI showed improvement of cardiac function and disappearance

MRI, magnetic resonance imaging.

Figure 1 Cranial imaging of the patient’s cerebral infarction. (A-]) MRI shows multiple patchy shadows with long T1, long T2, high signal

intensity on DWT and decreased ADC value; (K,L) MRA is normal. MRI, magnetic resonance imaging; DWI, diffusion weighted imaging;

ADC, apparent diffusion coefficient; MRA, magnetic resonance angiography.

ventricular hypertrophy, systolic dysfunction, and an
isoechoic mass with a size of 1.4 cm x 1.2 ¢cm on the
ventricular surface of the posterior lobe of mitral valve
(Figure 2A,2B, Video I). Cardiac MRI showed diffuse
endocardium and subendocardial late gadolinium
enhancement in the left ventricle, and multiple low signals
around the papillary muscle (Figure 2C,2D, Video 2).
®Ga-tetraazacyclododecanetetraacetic acid-DPhel-Tyr3-
octreotate (DOTATATE) positron emission tomography
(PET) (5) demonstrated diffuse macrophage infiltration
[maximum standardized uptake value (SUVmax), 1.9], and
%Ga-fibroblast activation protein inhibitor (FAPI) PET (6)
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showed significant fibroblast activation (SUVmax, 5.2)
in the left ventricle (Figure 2E,2F). Coronary computed
tomography angiography helped to exclude coronary heart
disease. Endomyocardial biopsy was canceled considering
the risk of cardiac thrombosis. Although without
pathological evidence, considering her medical history and
all cardiac imaging findings, EM and cardiac thrombosis
caused by EGPA was clinically diagnosed. The sequential
cardiac thrombus shedding led to acute cerebral infarction.
In order to further rule out that the cerebral infarction had
been caused by EGPA blood vessel involvement, cerebral
vascular wall enhanced MRI was performed; it showed
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Figure 2 Serial multi-modality imaging of the patient’s thrombus, cardiac structure, and function. (A,B) Echocardiography shows

the thrombus on the ventricular surface of the posterior lobe of mitral valve, and mitral regurgitation; (C,D) cardiac MRI shows low

signal intensity in left ventricle, interventricular septum and the ventricular side of posterior mitral valve leaflet. It also shows diffuse

endocardium and subendocardial late gadolinium enhancement in the left ventricle; (E) *Ga-DOTATATE PET shows diffuse macrophage
infiltration, SUVmax 1.9; (F) FAPI PET shows significant fibroblast activation in the left ventricle, SUVmax 5.2; (G,H) reexamination

of echocardiography shows the disappearance of cardiac thrombus and the improvement of mitral regurgitation; (I,J) cardiac MRI shows

the disappearance of cardiac thrombus and the improvement of late gadolinium enhancement. MRI, magnetic resonance imaging; “Ga-

DOTATATE PET, ®*Ga-tetraazacyclododecanetetraacetic acid-DPhel-Tyr3-octreotate positron emission tomography; SUVmax, maximum

standard uptake value; FAPI PET, ®Ga-fibroblast activation protein inhibitor positron emission tomography.

Video 1 Echocardiography revealed left ventricular hypertrophy,
systolic dysfunction, and an isoechoic mass on the ventricular

surface of the posterior lobe of mitral valve.

neither thickening of the vessel wall, nor other evidence of
vasculitis.

Methylprednisolone 1,000 mg for 3 days and anti-
coagulant treatment of low molecular heparin 6,000 U
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Video 2 Cardiac magnetic resonance imaging showed diffuse
endocardium and subendocardial late gadolinium enhancement in

the left ventricle.

every 12 hours were initiated. Her symptoms relieved, EC
and ¢T'nl gradually decreased. She was discharged after
20 days, with prednisone 60 mg and cyclophosphamide. A
month later, TTE and cardiac magnetic resonance were
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Video 3 Reexamination of echocardiography showed the
disappearance of cardiac thrombus, and left ventricular ejection

fraction improvement.

Video 4 Reexamination of cardiac magnetic resonance imaging

showed the improvement of late gadolinium enhancement.

reexamined, showing the disappearance of cardiac thrombus,
the improvement of late gadolinium enhancement, and left
ventricular ejection fraction (LVEF) improvement from
41% to 58% (Figure 2G-27%, Videos 3,4).

Discussion

We have described a rare case of acute cerebral infarction
caused by mitral valve thrombus shedding in a patient with
EM related to EGPA. EM is a rare form of infiltrative
cardiomyopathy. Until 2017, less than 300 patients had
been reported worldwide, among whom, 13.6% had cardiac
thrombosis in the left or right ventricle (2). It is worth
mentioning that except for two reports of valve thrombus
instead of mural thrombi, nearly all the thrombi were at the
apex of heart (7,8). To our knowledge, it is the first report of
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cerebral embolism caused by subvalvular thrombus shedding
in EM. Also, we provided serial multi-modality cardiac and
neurological imaging before and after treatment.

The disease of EM has been detected for over 50 years.
However, before 2017, neither large case series nor clinical
trials on this specific myocarditis had been reported. Until
2017, 179 histologically proven and 65 non-histologically
proven EM had been reported. EGPA accounted
for 12.8% of the underlying diseases associated with
EM (2), other etiologies include hypersensitivity reactions,
other immune-mediated disorders, undefined complex
hypereosinophilic syndrome (HES), infections, and cancer.
The diagnosis of EGPA is based on the 1990 classification
criteria for EGPA by the ACR (3), or 2022 ACR/EULAR
classification criteria of EGPA (4). The classical course
of EGPA develops in three phases: years of asthma and
allergic rhinitis, eosinophilic infiltration of target organs,
and manifestations of necrotizing vasculitis. Presently, three
steps are recognized in the development of EM, that are
likely to coexist: direct damage of eosinophils and related
substance release, endogenous coagulation activation, and
autoimmune system activation (9). The role and mechanism
of eosinophils in arterial thrombosis still remains unclear.
Marx er al. demonstrated that eosinophils interact with
platelets, leading to eosinophil activation. These direct
interactions induce the formation of eosinophil extracellular
traps decorated with the granule protein major basic
protein, which are present in human thrombi and cause
platelet activation by eosinophils (10). The typical site
of cardiac thrombosis in EM is the apex, and apical
obliteration is one of the best-known involvements among
heart lesions induced by hypereosinophilia (11). Valve
thrombosis has been rarely reported (7,8), with none of
the previously documented cases having been related to
thrombus shedding and cerebral embolism.

Eosinophils have been shown to play an important role
in thrombosis. The administration of mepolizumab, as a
monoclonal antibody against interleukin-5 (IL-5), has been
shown to result in a significant reduction in peripheral blood
and tissue eosinophils. Although our patient unfortunately
could not gain access to this drug, its therapeutic effect
has been mentioned in some previous case reports (12-14).
For example, Sakurai er al. (14) reported a 50-year-old
woman diagnosed as EGPA with cardiac involvement. She
accepted glucocorticoid and cyclophosphamide therapy, but
she reported emerging symptoms of systemic involvement
or exhibited an increased EC several times in the process
of glucocorticoid reduction. After using mepolizumab, her
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symptoms gradually improved and the glucocorticoid was
gradually reduced to 10 mg once daily.

In recent years, there has been some remarkable progress
in the research of eosinophil and eosinophil-related diseases.
The concept that eosinophils are terminally differentiated
cells has been altered. Different subgroups of eosinophils
have been detected under steady-state and pathological
conditions, respectively (15). The normal lung contains
resident eosinophils; a study reported that inflammatory
eosinophils were recruited during dust mite-induced airway
allergy, which increased T helper 2 (Th2) cell responses
to inhaled allergens (16). Morgan et al. reported that in
eosinophilic esophagitis, peripheral pathogenic effector
Th2 (peTh2) clonotypes can upregulate the esophagus-
homing receptor G protein-coupled receptor 15 (GPR15)
to enhance the esophagus homing potential (17). However,
limited progress has been achieved in EM, possibly due to
the low incidence. In our perspective, the characteristics of
the certain subgroup of eosinophils targeting the heart and
the detailed contribution of eosinophils in thrombosis are
worth investigating in the future.

Conclusions

Cerebral infarction is a common condition in clinical
practice, but is associated with various underlying diseases.
Mitral valve thrombus shedding in EM could be a rare
cause of cerebral infarction, showing a rare manifestation of
a rare disease.
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Figure S1 Chest CT of lung shadows. (A-C) CT shows multiple patchy shadows and ground-glass opacity in both lungs, especially in both

superior lobes and the middle lobe of right lung. CT, computed tomography.
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