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Abstract

Background and Clinical Significance: Cardiac and mediastinal angiosarcomas are rare,
aggressive malignancies that often present with nonspecific symptoms and pose significant
diagnostic challenges. Tumor heterogeneity and necrosis may lead to false-negative biopsy
results; Case Presentation: We report a 64-year-old man who initially presented with
cardiac tamponade of unclear etiology. Despite an extensive workup, the patient remained
asymptomatic for five months before re-presenting with dyspnea and a large mediastinal
mass compressing the right heart, along with a lytic rib lesion. Initial ultrasound-guided
biopsy of the rib lesion demonstrated a benign vascular proliferation consistent with Mas-
son tumor (intravascular papillary endothelial hyperplasia), which was discordant with
aggressive imaging findings. Further evaluation with positron emission tomography–
computed tomography (PET-CT) revealed peripheral metabolic activity, and cardiac mag-
netic resonance imaging (MRI) demonstrated a heterogeneous mass with central necrosis
and peripheral enhancement. A repeat CT-guided biopsy targeting the metabolically active
region confirmed angiosarcoma, with immunohistochemical staining demonstrating dif-
fuse positivity for ERG, CD31, and CD34. The patient was treated with palliative radiation
and paclitaxel-based chemotherapy but experienced rapid clinical decline and transitioned
to comfort-focused care; Conclusions: This case highlights the importance of correlating
imaging with pathology and emphasizes the risk of sampling error in necrotic tumors. PET-
guided biopsy targeting viable tumor regions is essential in cases with discordant findings.

Keywords: angiosarcoma; cardiac tumor; Masson tumor; biopsy; PET-CT; necrosis;
immunohistochemistry

1. Introduction and Clinical Significance
Angiosarcoma is a rare and highly aggressive malignant tumor of endothelial origin,

accounting for less than 2% of all soft tissue sarcomas [1]. A recent analysis of the US
Surveillance, Epidemiology, and End Results (SEER) database demonstrated an increasing
age-adjusted incidence from 0.13/100,000 in 1975 to 0.33/100,000 in 2016, with the most
significant increase observed in patients aged ≥60 years [2]. Cardiac angiosarcoma, the
most common primary malignant cardiac tumor, typically arises from the right atrium

Reports 2026, 9, 201 https://doi.org/10.3390/reports9030201

https://crossmark.crossref.org/dialog?doi=10.3390/reports9030201&domain=pdf&date_stamp=2026-06-25
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/reports
https://www.mdpi.com
https://doi.org/10.3390/reports9030201


Reports 2026, 9, 201 2 of 10

and is characterized by rapid progression, local invasion, and early metastasis [3]. Known
risk factors for angiosarcoma include prior radiation exposure, chronic lymphedema,
and exposure to exogenous toxins such as vinyl chloride, thorium dioxide, and arsenic;
however, the majority of cases arise spontaneously without identifiable predisposing
factors. Recent molecular profiling has revealed subtype-specific mutational signatures,
including MYC amplification in radiation-associated angiosarcoma, PIK3CA mutations in
breast angiosarcoma, and UV-driven high tumor mutational burden in cutaneous head and
neck angiosarcoma [4].

Clinical presentation is often nonspecific and may include dyspnea, chest pain, or
signs of right-sided heart failure. In some cases, patients initially present with pericardial
effusion or cardiac tamponade, which can delay diagnosis [4].

Tumor heterogeneity, including areas of necrosis and hemorrhage, represents a major
diagnostic challenge. Biopsy specimens obtained from necrotic regions may yield benign
or nondiagnostic findings, including lesions such as intravascular papillary endothelial hy-
perplasia (IPEH, Masson tumor), a benign vascular proliferation that can mimic malignant
vascular tumors [5]. We present a case of cardiac angiosarcoma initially misdiagnosed as
Masson tumor due to sampling of a necrotic tumor core, highlighting the importance of
imaging-guided biopsy and multidisciplinary evaluation.

2. Case Presentation
A 64-year-old man with a history of hypertension and a 20 pack-year smoking his-

tory presented with progressive dyspnea on exertion, bilateral lower extremity edema,
abdominal distension, and fatigue. Evaluation revealed acute kidney injury, transaminitis,
hyperbilirubinemia, and elevated cardiac biomarkers. A computed Tomography (CT) scan
of the chest demonstrated cardiomegaly, bilateral pleural effusions, and a large pericardial
effusion with tamponade physiology (Figure 1). Transthoracic echocardiography confirmed
a large circumferential pericardial effusion with echocardiographic features of tamponade,
including diastolic right ventricular collapse and a dilated inferior vena cava with minimal
respiratory variation. Left ventricular ejection fraction was preserved at this time. He
underwent urgent pericardiocentesis with drainage of 570 mL of serosanguineous fluid,
with subsequent clinical improvement. Pericardial fluid cytology was negative for malig-
nant cells. Extensive workup for infectious, malignant, and autoimmune causes including
ANA, RF, HIV, QuantiFERON TB, and hepatitis panel showed no evidence of infectious,
autoimmune, or malignant etiologies, and the underlying cause remained unclear.

The patient remained asymptomatic for five months before re-presenting with wors-
ening shortness of breath. CT angiography of the chest revealed a large right pleural
effusion and identified a large heterogeneous mass measuring greater than 10 × 11 cm in
the right mediastinum/right lung base, originating from the epicardial/pericardial region
and extending into the mediastinum. The mass exerted significant mass effect on the right
heart, displacing it into the left hemithorax. A concurrent expansile lytic lesion of the left
posterior ninth rib measuring approximately 6–8 cm was also identified (Figure 2). These
findings were not present on prior imaging. A chest tube was placed, and pleural fluid
analysis showed hemorrhagic characteristics with atypical cells on cytology.

A whole-body bone scan demonstrated a destructive lesion involving the left posterior
ninth rib. An ultrasound-guided core needle biopsy of the chest wall/rib lesion was
performed. Histopathologic analysis revealed benign intravascular papillary endothelial
proliferation consistent with Masson tumor.
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Figure 1. Axial contrast-enhanced CT of the chest demonstrating pericardial effusion. Axial CT
image shows a circumferential low-attenuation fluid collection (arrow) surrounding the cardiac
silhouette, consistent with pericardial effusion.

 

Figure 2. CTA chest demonstrating large mediastinal mass with mass effect. CTA demonstrates
a large heterogeneous mass (>10 × 11 cm) in the right mediastinum/right lung base (Red arrow)
causing significant mass effect on the right heart with leftward displacement. An expansile lytic
lesion of the left posterior ninth rib (6–8 cm) is also noted (Yellow arrow).
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Multidisciplinary tumor board discussion among Hematology/Oncology, Thoracic
Surgery, and Interventional Radiology concluded that the discordance between benign
pathology and aggressive imaging warranted further evaluation with PET-CT and cardiac
MRI to assist with diagnosis which would require repeat biopsy planning.

A PET-CT scan demonstrated that both lesions were largely photopenic with mild
heterogeneous peripheral FDG uptake, with the most metabolically active region located at
the periphery of the mediastinal mass (Figure 3).

 

Figure 3. Axial FDG PET/CT demonstrating predominantly photopenic mediastinal and left
posterior ninth rib masses with peripheral metabolic activity. Axial fused FDG PET/CT images
show a large mediastinal mass and associated left posterior ninth rib lesion that are largely photopenic
(stars) with mild heterogeneous peripheral FDG uptake (arrows), suggesting central necrosis with
viable tumor at the periphery.

Cardiac MRI further characterized the mass as originating from the right anterior
epicardial/pericardial region. The mass demonstrated heterogeneous signal intensity, with
a centrally non-enhancing component suggestive of necrosis or hemorrhage and a periph-
erally enhancing nodular component (Figure 4). The mass involved adjacent structures
including the ascending aorta and compressed the right atrium and right ventricle, impair-
ing cardiac filling. Possible compression or involvement of the right coronary artery was
also noted.

Given the persistent diagnostic uncertainty and high clinical suspicion of malignancy,
a second, CT-guided core needle biopsy was performed targeting the metabolically active
peripheral component of the rib lesion identified on PET-CT.

Histopathologic analysis of the repeat biopsy demonstrated an infiltrative mass of
endothelial cells forming irregularly shaped, abortive vascular channels with abundant
background hemorrhage (Figure 5). High-power examination revealed hypercellular re-
gions with epithelioid morphology and frequent mitotic figures (Figure 6A). Immunohisto-
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chemical staining demonstrated diffuse positivity for the vascular markers ERG, CD31, and
CD34 (Figure 6B–D), confirming endothelial differentiation and establishing the diagnosis
of angiosarcoma.

 

Figure 4. Cardiac MRI demonstrating heterogeneous pericardial mass with mass effect. (A): Cardiac
MRI shows a mass arising from the right anterior epicardial/pericardial region with central non-
enhancement suggestive of necrosis (stars) and peripheral nodular enhancement (arrows), com-
pressing the right atrium and right ventricle. (B): Left posterior ninth rib lesion with central non
enhancement suggestive of necrosis (star) and peripheral enhancement (arrow).

 

Figure 5. H&E image of representative tumor. An infiltrative mass of endothelial cells forming irregu-
larly shaped, abortive vessels with abundant background hemorrhage, characteristic of angiosarcoma.
Scale bar: 300 µm.
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Figure 6. Histopathologic and immunohistochemical characterization of angiosarcoma. (A) Hyper-
cellular region with epithelioid morphology and multiple mitotic figures (arrowheads; H&E, 40×).
(B–D) Immunohistochemical stains demonstrating diffuse positivity for vascular markers ERG, CD31,
and CD34, confirming endothelial differentiation. Scale bar: 300 µm.

During this admission, the patient’s course was complicated by progressive cardiopul-
monary compromise. Repeat echocardiography demonstrated a new reduction in left
ventricular ejection fraction to 40–45%, consistent with heart failure with reduced ejection
fraction (HFrEF), along with right ventricular dysfunction. These findings were attributed
to extrinsic compression of cardiac structures by the tumor and possible involvement of
the right coronary artery. He also experienced recurrent pleural effusions and anemia
requiring transfusion.

Given the extent of disease and high surgical risk, the patient was deemed not to be a
candidate for surgical resection. He underwent palliative radiation therapy followed by
initiation of systemic chemotherapy with weekly paclitaxel.

After receiving the first cycle of paclitaxel, the patient was scheduled for repeat dosing
in three weeks. However, he was readmitted to the hospital due to worsening dyspnea.
Given his guarded prognosis and progressive decline, the patient elected to transition to
comfort-focused care and unfortunately passed away the week after.

3. Discussion
This case highlights the risk of false-negative biopsy results in the evaluation of het-

erogeneous vascular tumors. The initial ultrasound-guided biopsy demonstrated features
consistent with Masson tumor (IPEH), a benign vascular lesion characterized by reactive
endothelial proliferation [5,6]. Histologically, IPEH is distinguished from angiosarcoma
by several key features: IPEH demonstrates papillary fronds of hyperplastic endothelial
cells supported by fibrous stalks, confined within the vascular lumen, and intimately as-
sociated with organizing thrombus, without cytologic atypia, tissue necrosis, or mitotic
activity [7,8]. In contrast, angiosarcoma is characterized by infiltrative growth beyond
vessel walls, cytologic atypia with pleomorphic endothelial cells, frequent mitotic figures,
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multilayered endothelial proliferation, and areas of hemorrhage and necrosis [4,5]. A
key factor contributing to the initial misdiagnosis was tumor necrosis and sampling error.
Angiosarcoma frequently contains areas of hemorrhage and central necrosis [4]. Biopsy
specimens obtained from these nonviable regions may fail to capture malignant cells and
instead demonstrate reactive or benign-appearing vascular proliferation. In this case, the
benign pathology was discordant with aggressive radiographic findings including a large
mass with cardiac compression and a destructive rib lesion, and the ultrasound-guided
biopsy was obtained from a region that did not represent the biologically active component
of the tumor.

While IPEH is well recognized as a histologic mimic of angiosarcoma, the literature
predominantly describes cases where IPEH is overdiagnosed as angiosarcoma, leading
to unnecessary aggressive treatment [9–11]. The reverse scenario of angiosarcoma misdi-
agnosed as Masson tumor due to sampling of necrotic tumor regions has not been well
described. This case therefore adds a novel perspective on the diagnostic relationship be-
tween these two entities, emphasizing that IPEH-like histology in the setting of aggressive
imaging findings should prompt re-biopsy rather than reassurance.

Advanced imaging played a critical role in resolving this diagnostic dilemma. FDG-
PET/CT has demonstrated high sensitivity and specificity in detecting metastatic sarcoma
lesions and is increasingly recognized as a valuable tool for guiding biopsy through the
visualization of areas with prominent metabolic activity [12,13]. In this case, PET-CT demon-
strated predominantly photopenic lesions with focal peripheral FDG uptake, suggesting
a necrotic tumor core with a viable tumor at the periphery, which directed the subse-
quent CT-guided biopsy. On echocardiography, cardiac angiosarcomas typically appear
as echogenic nodular or lobulated masses in the right atrium with associated pericardial
effusion [14,15]. The constellation of hemorrhagic pericardial effusion and a right-sided
cardiac mass should raise strong suspicion for angiosarcoma. Cardiac MRI is the modality
of choice for tissue characterization of cardiac masses, with angiosarcomas demonstrating
variable T1 and T2 signal intensities due to hemorrhage and necrosis, and heterogeneous
gadolinium enhancement [14,15]. The 2026 ACR Appropriateness Criteria confirm that
MRI correctly classifies cardiac masses as benign versus malignant in 89–98% of cases [16].
In this case, the CMR pattern of central non-enhancement with peripheral nodular en-
hancement was critical in guiding the repeat biopsy to the viable tumor periphery. Notably,
pericardial fluid cytology at the initial presentation was negative for malignant cells, which
is consistent with the known low diagnostic yield of pericardial fluid cytology in cardiac
angiosarcoma; a recent meta-analysis of pericardial effusion cytology found that 8.7% of
specimens classified as “negative for malignancy” were ultimately associated with an
underlying malignancy [6,17,18].

The immunohistochemical profile in this case is consistent with the established diag-
nostic approach for angiosarcoma. A recent systematic review of angiosarcoma biomarkers
confirmed that ERG and CD31 are the most sensitive markers of endothelial differentiation,
with sensitivities approaching 100% in angiosarcoma, whereas CD34 is variably expressed
in approximately 50–60% of cases [19–21]. A panel-based approach using multiple endothe-
lial markers is recommended, as progressive tumor dedifferentiation can lead to loss of
individual markers. ERG, a nuclear stain, complements the cytoplasmic/membranous
staining pattern of CD31, and their combined use strengthens diagnostic confidence, par-
ticularly in limited biopsy specimens. FLI-1, another ETS family transcription factor, is
also expressed in vascular tumors but has limited specificity due to positivity in other
neoplasms including melanoma and squamous cell carcinoma [20,22].

Management of cardiac angiosarcoma remains challenging, particularly in cases where
the disease is locally advanced or unresectable at diagnosis. Surgical resection offers the
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best chance for improved survival but is often not feasible due to extensive local invasion [3].
In a SEER database analysis of 442 patients with primary cardiac sarcoma, the median
overall survival was 7 months, with 1-year and 5-year survival rates of 40.7% and 9.8%,
respectively [23]. Both surgery and chemotherapy were independently associated with
improved survival. A systematic review of multimodality treatment in primary cardiac
angiosarcoma found that median overall survival increased from 6 months with surgery
alone to 13 months with adjuvant chemotherapy and 27 months with adjuvant chemo-
radiotherapy [24]. In the French Sarcoma Group series of 124 patients, median overall
survival was 17.2 months for the entire cohort, 38.8 months after complete resection, and
11.2 months in non-resected patients [25]. Paclitaxel has demonstrated activity in advanced
angiosarcoma, with the ANGIOTAX phase II trial reporting a median survival of 8 months,
and retrospective data suggest comparable efficacy to doxorubicin-based regimens [26–28].
In our patient, the extent of disease and associated surgical risk precluded operative
intervention, and rapid clinical deterioration after the first cycle of paclitaxel led to a
transition to comfort-focused care—an outcome consistent with the poor prognosis reported
for unresectable cardiac angiosarcoma. Emerging technologies such as circulating tumor
DNA (ctDNA) liquid biopsy may offer future promise for noninvasive disease detection
and monitoring in sarcomas, though clinical utility in angiosarcoma specifically remains to
be established [29,30].

4. Conclusions
This case underscores a critical diagnostic pitfall in vascular tumors, where biopsy of

necrotic tumor regions may yield misleading benign results. Clinicians should maintain
a high index of suspicion when imaging findings are discordant with pathology. PET-
guided biopsy targeting metabolically active tumor regions is essential to avoid sampling
errors and establish an accurate diagnosis. The immunohistochemical panel of ERG, CD31,
and CD34 is critical for confirming endothelial differentiation in suspected angiosarcoma
cases. As molecular profiling and liquid biopsy technologies continue to evolve, they may
provide complementary diagnostic tools in cases with persistent diagnostic uncertainty.
Early recognition of tumor heterogeneity and appropriate biopsy planning remain crucial in
aggressive malignancies such as angiosarcoma, where delays in diagnosis may significantly
impact patient outcomes.
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