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Summary

Here, we report a rare case of eosinophilic myocarditis due to paraneoplastic syndromes in a patient with liposarcoma
recurrence. We suspect that the liposarcoma released cytokines, which resulted in increased eosinophil production and subsequent
endomyocardial inflammation.

Case presentation

A 45-year-old male presented with a 1 month history of cough, fatigue, and dyspnea on exertion, but no fever, chest pain,
or hemoptysis. Six years earlier, he was diagnosed with retroperitoneal fibromatosis and underwent resection of the tumour and right
kidney.

Investigation

All his vital signs were normal upon initial presentation. Cardiovascular examination revealed normal heart sounds, with
no murmurs. A few moist rales were audible at both lung bases, and edema of the lower extremities was noted. Laboratory analysis
revealed the following: white blood cell count, 39.57 x 10°/L with 39% eosinophils (reference ranges, 3.5 - 9.5 x 10°/L, 0.4 - 8.0%),
and elevated D-dimers, 12.95 mg/L (reference range, < 0.55mg/L). Tests for myocardial damage were positive: the troponin-T level
was 302.9 ng/L (reference range, < 14 ng/L), and the pro-BNP level was 5325 pg/ml (reference range, 0 - 277 pg/ml). Blood cultures
and serologic tests for bacterial and parasitic infections, respectively, were negative. Bone marrow examination revealed hypercellu-
larity and eosinophilia, but no malignant cells. Both contrast-enhanced Computed Tomography (CT) scan and abdomen ultrasound
(Figure 1) showed a bulky mass (10 cm x 11 cm) with inhomogeneous density in the right retroperitoneal area, suggesting invasion
of the right liver lobe as well as the inferior vena cava. In addition, intraluminal filling defects were observed at the left pulmonary
artery bifurcation, as well as in the segmental pulmonary arteries of the right inferior, left upper, and left inferior lung lobes. How-
ever, there was no abnormality detected in the heart structure by CT scan. Then, transthoracic echocardiography was performed, and
revealed thickening of the endomyocardium with an irregular margin and high echogenicity (Figure 2A and 2B, Movie I, II). Pulse-
wave Doppler imaging of mitral in flow demonstrated that the ratio of E wave to A wave was low, and the deceleration time was
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long. Tissue Doppler imaging of mitral annulus velocity showed the ratio of e’ to a’ less than 1. All these suggested a restrictive left
ventricular diastolic filling pattern. Colour Doppler imaging showed there is a moderate tricuspid regurgitation. The chamber sizes
and wall thickness were normal, and the LV and RV systolic function was preserved. No thrombus was detected in the endocardium.
There is no finding of 12-lead ECG. Based on the evident recurrence of retroperitoneal sarcoma and the unusual echocardiographic
images (indicative of profound eosinophilia), a diagnosis of Eosinophilic Myocarditis (EM) due to Paraneoplastic Syndromes (PS)
was considered. Heart failure was categorized as New York Heart Association Class II.
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Figure 2: (A) Apical-4-chamber view and (B) apical-2-chamber view of the heart showing thickening of the endomyocardium around the left
ventricle.
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Treatment and outcome

Parenteral anticoagulation was initiated with enoxaparin to treat the suspected pulmonary embolism, and fusemidum was
prescribed to treat heart failure. Pulmonary artery angiography was performed 20 days after the initiation of anticoagulation therapy;
no abnormalities were detected. Despite this, the patient’s white blood cell and eosinophil counts remained high (33.62 x 10%/L and
28.58 x 10°/L, respectively). For liposarcoma recurrence, no steroid was used during the treatment.

A laparotomy revealed that the mass arose in the retroperitoneum, from where it infiltrated the right lobe of the liver, the
inferior vena cava, and the right diaphragm. The patient underwent right hepatectomy and resection of the mass combined with
thrombectomy to remove the tumour thrombus from the inferior vena cava. The excised specimen had a hard surface with necrotic
lesions inside. The margins (evaluated microscopically) showed evidence of liver metastasis. Histologic examination identified a
high-grade dedifferentiated liposarcoma with a high proliferation index (30% as assessed by Ki-67 immunore activity) (Figure 3A
and 3B). Additional immunohisto chemical investigations support a diagnosis of dedifferentiated liposarcoma with liver metastasis.
The degree of hypereosinophilia fluctuated throughout the patient’s clinical course, first decreasing immediately after debulking
surgery and then progressively increasing on postoperative day 2-3, which may suggest residual tumour metastases (Figure 4).
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Figure 3: (A) Histologic examination identified a high-grade dedifferentiated liposarcoma. (B) Ki-67 immunoreactivity showed the tumor with a
high proliferation index.
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Figure 4: Eosinophil count over time. There was a significant reduction in the count after tumour resection.

In the follow-up, the patient subsequently developed progressive right heart dysfunction and massive pleural effusion and
died 30 days after the operation.

Discussion

Eosinophilic myocarditis is a unique cause of myocarditis. It may be secondary to leukemia, parasite infection, granu-
matous disease, allergic disease, connective tissue disease, primary hypereosinophilic syndrome, and malignancy!'-?. Eosinophilic
myocarditis as a paraneoplastic occurrence is very rare®#. The eosinophilia damage to the heart (manifesting as EM) usually pro-
ceeds via three common stages: necrosis, thrombosis, and fibrosis®.. Though endomyocardial biopsy remains the gold standard for
diagnosing EM, but our hospital cannot do this for historical reason so far. In this case, the echocardiography can provide charac-
teristic images of phenomena strongly associated with this relatively rare disease. For example, unusual and irregular thickening of
the ventricular wall is noticeable against a background of increased endomyocardial echogenicity. Furthermore, the most distinctive
sign is an obliterative thrombus at the left or right ventricular apex (or both). However, apical contraction remains within the normal
rangel®l.
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Although leucocytosis with liposarcoma is a paraneoplastic phenomenon!”, no case of liposarcoma complicated by PS
(which progresses to EM) has been reported. In this case, we speculate that the dedifferentiated liposarcoma secreted cytokines,
which then drove the production of eosinophilic granulocytes and their subsequent release from the bone marrow into the peripheral
blood. It is suggested that this type of cytokine driven disease progression involve helper cell 2-mediated interleukin-5 production!®.
A distinctive feature of the present case is that sustained overproduction of cytokines by the tumour ultimately led to cardiac dys-
function.

The patient reported herein presented with clinical heart failure (although the ejection fraction was preserved) due to re-
strictive dysfunction of LV, profound eosinophilia caused by cytokines produced by the dedifferentiated liposarcoma, and a typical
picture of asymmetrically distributed endomyocardial thickening upon echocardiography, all of which are suggestive of EM. The
therapy is usually focused on cardiac support and the underlying etiology of eosinophilia. Usually, the steroid is used to treatment
eosinophilic myocarditis, and in this case, for liposarcoma recurrence, no steroid was used. In addition, there was pulmonary in-
volvement in the absence of right ventricular thrombi. A previous study suggests that intraluminal filling defects radiologically-de-
tected in patients with eosinophilia could represent both thrombus formation and the accumulation of eosinophils due to margination
in the lung vasculature®. We believe that the latter occurred in this patient because nothing abnormal was detected upon pulmonary
artery angiography.

Conclusion: In conclusion, this case reported herein showed that liposarcoma may cause EM, which manifests with hypereosino-
philia.
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