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Primary cardiac intimal sarcoma, an extremely rare cardiac tumor subtype, is often mis-diagnosed owing to its rarity and non-specific clinical and radiological features. We report a case of cardiac intimal sarcoma mimicking atrial myxoma in which the clinical presentation and multimodality imaging are described in detail, and diagnostic challenges are highlighted.
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Introduction

Primary cardiac intimal sarcoma is an extremely rare subtype of cardiac tumor, with only a few such cases having been reported (1–8). It often occurs in the left atrium, whereas it seldom originates in the right atrium and mitral valve (6, 8). Owing to its rarity and non-specific characteristics, cardiac intimal sarcomas are often mistaken for myxomas or thrombi. We report a case of cardiac intimal sarcoma of the left atrium and provide a detailed description of multimodality imaging aimed at highlighting pre-operative diagnostic challenges.



Case description

A 52-year-old woman was admitted to our hospital with a 3-month history of progressive cough and shortness of breath. On admission, laboratory findings and non-contrast thoracic computed tomography (CT) scan results were negative for infectious diseases. Her electrocardiogram was normal (heart rate, 76 bpm); however, transthoracic echocardiography revealed an irregularly shaped 4.8 × 6.7 mm hypoechoic mass in the left atrium that appeared broadly based and originating from the lateral atrial wall (Figure 1). The mass induced significant mitral stenosis through prolapsing toward the left ventricle during diastole.
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FIGURE 1
Transthoracic echocardiogram of the left mass. A large hypoechoic mass (white arrow) was revealed in the left atrium attaching to the lateral atrial wall via a broad base.


The patient had undergone cervical cancer resection in 2014. No mass or mass-like lesion of the heart had been observed on contrast-enhanced thoracic CT during the follow-up period in 2019. However, possible cardiac metastasis was now suspected. Contrast-enhanced CT and cardiovascular magnetic resonance (CMR) imaging were performed for further characterization. CT images showed that the lobulated mass with homogeneous hypodensity almost occupied the left atrium and the left atrial appendage, extending to the orifice of the left superior pulmonary vein, and showing significantly inhomogeneous enhancement in the arterial phase. Contrast uptake decreased with a longer delay time (almost into the portal venous phase) (Figure 2).
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FIGURE 2
The mass showed heterogeneous enhancement at the arterial phase (A) white arrow and the contrast uptake decreased with a longer delay time (B) white arrow.


Regarding CMR imaging, compared with the myocardium, the lesion showed significantly elevated native T1 and T2 values on T1 and T2 mapping (Figure 3). Mildly increased regional perfusion was observed in the mass during first-pass perfusion imaging, as well as heterogeneous enhancement on late gadolinium-enhanced (LGE) imaging (Figure 4). No adjacent tissue infiltration was observed. Radiological findings suggested a possible diagnosis of atrial myxoma.
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FIGURE 3
Characterization of the left atrial mass on cardiovascular magnetic resonance imaging. A slice of a short-axis view of left atrium was acquired on native T1 mapping (A), T2 mapping (B), and cine imaging (C), respectively. The mass was heterogeneous on native T1 mapping and T2 mapping. The native T1 value ranged from 1,661 to 2,109 ms. The T2 value was also significantly elevated.
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FIGURE 4
Left atrial mass on late gadolinium-enhanced (LGE) imaging. Significant patchy enhancement (white arrows) was observed on LGE images. (A) 4-chamber view; (B) a shot-axis view of left atrium.


Surgical resection was then performed. Histopathological examination revealed spindle-shaped tumor cells with prominent atypia. Mitotic activity was frequent. Some stromal myxoid changes could also be observed in the tumor (Figure 5). Extensive immunohistochemical analyses showed that the cells were positive for vimentin, caldesmon, CDK4, Bcl-2, CD34 (focal), CK (focal), SMA (focal), TLE1 (focal), CD99 (focal) and negative for desmin, EMA, S-100, CD31, ERG, MDM-2, P16, SOX-10, MyoD1, myogenin, STAT6. The Ki-67 proliferative index was 40%. Pathological results supported the diagnosis of high-grade intimal sarcoma. At 4 months post-operatively, the patient was re-hospitalized and underwent systemic chemotherapy for a metastatic lesion of the left femur.
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FIGURE 5
Histopathological features of the left atrial mass. Hematoxylin-eosin (HE) stained section showed that tumors cells were spindle-shaped, prominent atypical. Mitotic activity was frequent. Myxoid changes could be observed in stroma. [Bars: (A) 200 μm; (B) 100 μm].




Discussion

Non-invasive pre-operative assessment of cardiac tumors is vital for further management and could be an important predictor of prognosis. Echocardiography, CT, and magnetic resonance imaging (MRI) are common techniques used for diagnosis and monitoring. Owing to its wide availability and convenience, echocardiography is often used as the first imaging modality to confirm the presence of a cardiac mass and quantify the morphological characteristics, attachment, and mobility of the tumor. CT and MRI are optimal approaches for assessing tissue characterization, vascularity, adjacent infiltration, and extracardiac metastases (9–11). Considering the limitations of different imaging techniques, multimodality imaging of cardiac masses is required for determining treatment strategies.

Intimal sarcoma is a rare subtype of mesenchymal sarcoma that commonly originates in the great vessels with a predilection for the pulmonary arteries (12). The heart is rarely involved in intimal sarcomas, and only a few such case reports have been published (1–4). Cardiac intimal sarcomas are frequently misdiagnosed as either atrial myxomas or thrombi. In this case, the diagnostic challenge has also been highlighted. Typical myxomas are well-defined, often located in the left atrium, and attached to the interatrial septum (9, 10, 13). The mass in our case originated from the atrial free wall, which was the less likely origin of myxomas, as shown in some reported cases (14). In terms of tissue characterization, regarding the similarity of histological components of myxomas and intima sarcomas (4), both may be characterized using isointense/hypointensity on T1-weighted imaging, hyperintensity on T2-weighted imaging and cine imaging, through comparison with the myocardium. Heterogeneous enhancement is often observed in LGE images (9, 10). One point of note is that on CT images, contrast uptake of myxomas is hardly observed in the arterial phase, whereas it significantly increases with a longer delay time (9, 15, 16). The mass in the reported case showed significant heterogeneous enhancement in the arterial phase, and the density decreased with a longer delay time, which is concerning for rich vascularity, an important characteristic of malignant lesions. In addition, a large mass with multiple separated sites of attachment should be considered as a sign of malignancy (1), although this was not observed in our case. Imaging characteristics of the two diseases were summarized in Table 1.


TABLE 1    Comparison of imaging characteristics of cardiac intimal sarcomas and myxomas.
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The mean survival of patients with cardiac intimal sarcoma ranges from 3 months to 1 year (11). Surgical resection is the only management strategy that is associated with prolonged survival (17). Chemotherapy is indicated in patients who cannot undergo surgery, although its benefits are limited.



Conclusion

Cardiac intimal sarcoma is a rare disease with specific characteristics. This case emphasizes the challenges of differential diagnosis and the importance of multimodality imaging for preoperative assessment.
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CMR
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*The signal intensity of T1- and T2- weighted imaging is relative to myocardium. CT, computed tomography; CMR, cardiovascular magnetic resonance.
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