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Case Report: Neonatal right atrial mass of uncertain etiology
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Case Report: Neonatal right atrial mass of uncertain etiology
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Background: Neonatal intracardiac masses are rare and pose significant diagnostic and therapeutic challenges, particularly in differentiating thrombi from tumors.



Case summary: We present the case of a preterm neonate with a right atrial mass of uncertain etiology. Multimodal imaging, including echocardiography and cardiac MRI, suggested the presence of a thrombus—consistent with thrombi being the most common type of intracavitary cardiac mass. As a result, primary anticoagulation therapy was initiated. However, after 16 days without significant change in the mass and given the high risk of embolization and the possibility of a benign tumor, surgical excision was performed. Histopathological analysis of the excised tissue could not definitively distinguish between an organized thrombus and a regressed benign neoplasm, although no malignant cells were identified.



Conclusions: This case highlights the diagnostic uncertainty surrounding neonatal intracardiac masses and the limitations of imaging and pathology in achieving definitive diagnosis. A multidisciplinary approach and long-term follow-up are essential, particularly when the true nature of the mass remains unclear.
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Introduction

Neonatal intracardiac masses, including tumors and thrombi, are rare but represent significant diagnostic and therapeutic challenges. Primary cardiac tumors are identified in approximately 1 out of every 10,000 routine autopsies (0.01%) across all age groups (1). Primary cardiac tumors in neonates are extremely uncommon, with an estimated prevalence of 0.3 per 1,000 live births (2). The most common cardiac tumors in newborns are rhabdomyomas, associated with tuberous sclerosis in >50% of cases (1–3). The majority of cardiac tumors in children are benign (e.g., rhabdomyomas, fibromas, myxomas, hemangiomas, lipomas, or teratomas) (4–6). Primary malignant cardiac tumors in children are extremely rare (5, 6). The clinical presentation can range from asymptomatic to severe hemodynamic compromise, congestive heart failure, obstruction of the inflow or outflow tract of the heart, arrhythmias, tumor embolization or sudden death (5–8).

Intracardiac thrombi in neonates are rare but carry significant risks of morbidity and mortality (9). Neonatal thrombosis almost always occurs in the setting of identifiable risk factors (in over 95% of cases) (10). The most significant risk factors for thrombosis include central venous catheters, renal or cardiac diseases (e.g., low cardiac output, ventricle dilation, arrhythmias), polycythemia, asphyxia, septic or inflammatory conditions, and prothrombic disorders (10–12). Studies indicate that up to 90% of neonatal thromboses are catheter-related and ∼9% of infants with central lines develop thrombosis. Malpositioned catheter tips (e.g., too high in the atrium) further increase thrombosis risk (9).

Differentiating a cardiac tumor from an intracardiac thrombus is critical for guiding management (13). Clinically, tumors and thrombi can present as an unexpected mass on imaging, but their treatment diverges (surgical resection or observation for tumors vs. anticoagulation for thrombi). Because biopsy is rarely feasible in a neonate, noninvasive imaging is the cornerstone of diagnosis (14). Multiple imaging modalities – including echocardiography (transthoracic and transesophageal), cardiac magnetic resonance imaging (MRI), computed tomography (CT), and even positron emission tomography (PET) – each offer unique strengths in characterizing intracardiac masses. Transthoracic echo is the first step whenever an intracardiac mass is suspected or detected (15). It usually confirms the presence of a mass, its basic characteristics, and any urgent hemodynamic issues. If additional characterization is needed, cardiac MRI is generally the preferred second-line modality for neonates and children (16).

We report a case of a preterm neonate with a right-atrial mass that posed a diagnostic challenge. The mass was initially suspected to be a thrombus. When anticoagulant treatment proved to be ineffective and concerns of tumor possibility were raised, surgical excision was performed. Histopathological analysis of the excised tissue could not definitively differentiate between an organized thrombus and a regressed benign neoplasm. This case highlights the importance of multimodal imaging (echocardiography and MRI) and histological evaluation in the assessment of neonatal cardiac masses, as well as the challenges in reaching a definitive diagnosis—even with non-invasive multimodal imaging and tissue analysis. It also underscores the need for a multidisciplinary strategy and careful follow-up in such high-risk cases, especially when the mass's true nature remains uncertain.



Case presentation

The patient was born at a gestational age of 28 weeks and 3 days, with a birth weight of 1,080 g (corresponding to the 35th percentile). The delivery was performed via cesarean section due to maternal preeclampsia, following a completed course of antenatal betamethasone therapy. Apgar Scores were 6/8/9. A prenatal ultrasound conducted during pregnancy did not reveal any cardiac anomalies. The patient was admitted to the neonatal intensive care unit for management of prematurity. Due to the respiratory distress syndrome, a single dose of surfactant was administered via less invasive surfactant administration (LISA) on the first day of life. The infant remained stable on continuous positive airway pressure (CPAP)/High-Flow therapy. The infant had not undergone umbilical vein catheterization. Instead, a peripheral epicutaneo-caval catheter was used for drug administration during the first week of life. The catheter was inserted via the saphenous vein into the inferior vena cava but did not reach the right atrium, as confirmed primarily by x-ray. On day three of life, a hemodynamically significant patent ductus arteriosus (PDA) was diagnosed and treated with ibuprofen. Follow-up echocardiography on day six confirmed successful PDA closure and showed no evidence of intracardiac masses or catheter malposition within the right atrium. The infant later developed mild bronchopulmonary dysplasia but had no other significant complications. However, during a routine echocardiographic examination prior to discharge at approximately 2.5 months of age, an incidental right atrial mass was detected, despite the absence of any cardiac murmur. A comprehensive diagnostic evaluation was undertaken:


Echocardiography

Transthoracic echocardiography revealed a highly mobile, inhomogeneous floating mass in the right atrium (Figure 1) attached to the interatrial septum, which did not obstruct valves or flow. The mass had echogenic rims and a relatively lucent center, with acoustic shadowing posteriorly. It prolapsed towards the tricuspid valve, without causing significant regurgitation or obstruction. From the echocardiographic findings, differential diagnosis was an organized thrombus vs. a cardiac tumor (e.g., myxoma, fibroma, hemangioma, teratoma). There were no signs of pulmonary hypertension, significant valve dysfunction or pericardial effusion. The biventricular function remained uncompromised.
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FIGURE 1
Transthoracic echocardiographic image demonstrating a mass (arrow) within the right atrium. RA, right atrium; LA, left atrium; RV, right ventricle; LV, left ventricle.




Cardiac MRI

A cardiac MRI was performed for further tissue characterization. It demonstrated a round, well-defined hypointense structure (approx. 6 × 7 × 11 mm) in the right atrium (Figure 2), pedunculated and attached to the atrial roof. There was no evidence of intramyocardial extension of the lesion. Notably, on gadolinium-enhanced sequences, the mass showed no uptake of contrast, consistent with an avascular structure. This absence of contrast enhancement strongly favored a thrombus over a vascular tumor, since tumors typically enhance due to their blood supply. No other abnormalities were seen in the cardiac chambers, valves, or mediastinal structures.
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FIGURE 2
Cardiac MRI showing a well-defined mass (arrow) within the right atrium. RA, right atrium; LA, left atrium; RV, right ventricle; LV, left ventricle.




Laboratory investigations

Except for a slightly elevated D-dimer, coagulation parameters were within normal limits. There was no evidence of a prothrombotic state. Additionally, no signs of infection or inflammatory processes were observed.



Electrocardiogram (ECG)

Serial ECGs demonstrated a sinus rhythm appropriate for age, with no pauses, atrioventricular block, arrhythmias, or other electrocardiographic abnormalities.

The imaging findings with the lack of MRI contrast uptake were most consistent with an organized thrombus. Given the strong suspicion of an intracardiac thrombus and the need to prevent appositional growth, therapeutic anticoagulation with enoxaparin was initiated. However, after 16 days of treatment, serial ultrasounds revealed no change in the size or structure of the atrial mass. Due to the mass's persistence, signs of calcification, the uncertain nature of the lesion, and the continued risk of embolization, a multidisciplinary team decided to proceed with surgical removal. This decision also took into account the potential risks associated with prolonged anticoagulation if the mass were ultimately found to be non-thrombotic.

At approximately three months of age, the infant was transferred to a specialized pediatric cardiac center for surgical management. An open surgical resection of the right atrial mass was performed via median sternotomy and cardiopulmonary bypass. Intraoperatively, the mass was found attached to the interatrial septum and was completely excised (Figure 3). The surgery and anesthesia were uneventful. Postoperatively, anticoagulation was continued for three months with a transition to oral rivaroxaban for ongoing thromboprophylaxis.
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FIGURE 3
Gross specimen of right atrial mass after open surgical resection.




Histopathological findings

The excised atrial mass was sent for histopathological analysis. Gross examination showed an ovoid, firm, pale brown tissue piece with areas of surface calcification. Microscopic examination revealed fragments of endocardial tissue. Subendocardially, there were multiple areas of endocardium-adherent fibrinous material with prominent dystrophic calcification, confirmed by von Kossa staining. The lesions displayed abundant myofibroblasts and histiocytes, along with active neoangiogenesis, evidenced by numerous thin-walled capillaries. These features are consistent with organization and revascularization. No florid inflammatory infiltrate was observed, and there were no atypical or malignant cellular structures. The morphological findings are characterized by fibrinous material with marked dystrophic calcification and signs of organization and revascularization. These changes were consistent with a regressed mass lesion. A definitive distinction between a degeneratively altered thrombus and a previously existing (benign) neoplastic process with extensive degeneration was not possible based on the available material. This was confirmed by a second reference histopathology center. No histological evidence of malignancy was identified.



Outcome

Following surgical removal of the mass, the infant recovered well. Echocardiography performed postoperatively and on follow-up confirmed the complete absence of any residual atrial mass and demonstrated unimpaired biventricular function. Over the next several weeks, the infant continued to thrive. The patient was discharged home on anticoagulation therapy and remained on oral anticoagulant for a total duration of three months post-surgery, after which it was electively discontinued under hematology guidance since no underlying thrombophilia was identified.

At the latest follow-up four months after surgery, the infant was feeding and growing well with no recurrence of the cardiac mass on echocardiography. Neurodevelopmentally, the child was age-appropriate. Given the indeterminate nature of the excised lesion, vigilant long-term follow-up was implemented with periodic echocardiographic surveillance to monitor for any new intracardiac masses or recurrence. To date, no further cardiac abnormalities have been detected. The case underscores the importance of ongoing monitoring in such scenarios, as the true identity of the mass (thrombus vs. tumor) remained unresolved. Fortunately, the outcome thus far has been favorable, and the child has not exhibited any complications related to the intra-atrial mass or its removal.




Discussion

This case illustrates the challenges in diagnosing and managing neonatal cardiac masses, particularly the difficulty in differentiating an intracardiac thrombus from a primary tumor. In neonates, both thrombi and tumors are rare, and they can present with similar clinical and imaging features, creating a diagnostic challenge. Small, mobile masses in the atrium could represent either a bland thrombus or a tumor, like a myxoma (17). Our patient had no obvious risk factors to strongly suggest a thrombus, such as an intra-atrial indwelling catheter or sepsis, and the initial discovery was incidental, which raised the suspicion of a tumor. Indeed, there are reports of atrial thrombi in infants mimicking tumors in both presentation and echocardiographic appearance (18). On the other hand, some benign tumors (e.g., atrial myxomas) can be misidentified as thrombi.

Transthoracic echocardiography provided the first visualization of the mass and allowed serial monitoring of its size, mobility, and hemodynamic impact. The echocardiographic appearance (inhomogeneous texture with a stalk and no invasion of cardiac tissue) did not definitively distinguish between a clot and a tumor, but it provided clues and baseline information. Cardiac MRI added valuable tissue characterization: the lack of gadolinium enhancement and absence of myocardial infiltration were strongly suggestive of a thrombus, as thrombi are avascular and typically do not enhance with gadolinium (19). While our imaging studies favored a thrombus, they could not provide absolute certainty. A hematology consult was obtained, and empiric therapeutic anticoagulation was started, as resolving a thrombus non-surgically would avoid surgery on a very low-weight infant.

In neonatal patients, however, the threshold for surgical intervention in the case of an intracardiac mass is low when there is significant ambiguity or risk. In this case, the mass persisted despite adequate anticoagulation for 16 days. Given the potential for emboli or sudden blockage of circulation, the possible life-threatening sequelae (pulmonary embolus or paradoxical embolism) demand early surgical removal of the mass (20–22). In pediatric myxomas, for instance, >70% of patients suffer embolic events if not treated (23). In our case, the multidisciplinary team opted for surgery both to eliminate the immediate risk and to obtain tissue for definite diagnosis.

Despite complete excision and thorough analysis, pathology could not definitively distinguish between an organized thrombus and a regressed benign tumor. This highlights an important nuance: in certain scenarios, thrombi and tumors can closely resemble each other under the microscope. Organized thrombi can undergo fibrotic changes and even develop myxoid (mucinous) areas, potentially mimicking the myxomatous stroma of some cardiac tumors (24).

Conversely, benign tumors like cardiac myxomas may undergo degeneration, hemorrhage, or calcification, especially if they have been present for a while, making parts of them look like old thrombus material (25). In our case, the absence of any definitive tumor cells leans towards the lesion being an organized thrombus. However, we must consider that certain neonatal tumors (for instance, cardiac hemangiomas or teratomas) can sometimes involute or thrombose spontaneously (26).

Long-term follow-up is an essential component in cases of neonatal cardiac masses, particularly when the exact pathology remains unclear. We plan to continue periodic cardiac evaluations for our patient. Literature on outcomes of neonatal cardiac surgeries supports regular follow-up, as even in cases with a definite diagnosis (tumor or thrombus), infants benefit from monitoring for cardiac function, potential recurrence, and developmental progress (16).



Conclusion

Early detection and thorough evaluation of an intracardiac mass in a neonate are crucial for guiding management and improving outcomes. This case demonstrates that the integration of echocardiography and advanced imaging modalities like cardiac MRI is valuable in assessing such masses, as each modality contributes complementary information toward the differential diagnosis. However, even with state-of-the-art imaging, the true nature of a cardiac mass may remain uncertain until surgical excision and histopathological examination are performed – and, in rare instances, even the pathology may be inconclusive. In our patient, the intra-atrial mass was initially managed as a thrombus, yet the diagnosis could not be definitively secured as a thrombus or tumor, highlighting the inherent diagnostic limitations. In general, if a cardiac mass persists despite anticoagulation therapy, or if there is significant diagnostic uncertainty or notable clinical risks—such as bleeding, embolism, arrhythmias, or sudden cardiac death—prompt surgical intervention is warranted. Early removal of the mass can help prevent serious complications, including embolization or intracardiac obstruction. The infant in our report had an excellent outcome, with long-term follow-up currently ongoing.
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