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CASE SUMMARY
A 15-year-old girl was initially 

seen at an outside hospital for respira-
tory distress and diagnosed after a CT 
examination with extensive pulmonary 
emboli. After failed treatment with tis-
sue plasminogen activator (tPA), she 
was transferred to Phoenix Children’s 
Hospital for a higher level of care.

IMAGING FINDINGS
A repeat CT of the chest with con-

trast confirmed extensive pulmonary 
emboli (Figure 1). Left upper lobe 
consolidation and bilateral pleural 
effusions were also visualized. An 
ultrasound examination of the lower 
extremities to evaluate for an embolic 
source revealed occlusive thrombus 
within the inferior vena cava extend-
ing into the right common and external 
iliac veins (Figure 2).

The patient was placed on ECMO 
but quickly experienced bleeding 
complications and expired. Autopsy 
revealed the pulmonary emboli to be 
tumor emboli, not bland thrombi, a 
finding that helped to explain tPA fail-
ure (Figures 3-6).

Postmortem CT images of the 
chest, abdomen, and pelvis (Figure 
7) demonstrated an aggressive scle-
rotic lesion of the right iliac bone with 
periosteal reaction representing osteo-
sarcoma. Associated ring and arc calci-
fications medially were consistent with 
the chondroblastic subtype.

DIAGNOSIS
Osteosarcoma, chondroblastic sub-

type, with venous invasion and subse-
quent tumor emboli to the lungs

DISCUSSION
Osteosarcoma, with its many sub-

types, is a common diagnosis in a ter-
tiary care pediatric hospital. However, 
osteosarcoma with tumor thrombus 
has been reported in only a handful 
of cases. Conventional osteosarcoma 
is divided into different subtypes 
depending on the predominant tumor 
matrix— osteoblastic, fibroblastic, and 
chondroblastic.  The chondroblastic 
subtype has a varying degree of myx-
oid stroma and cartilage and is histo-
logically heterogeneous.  Up to 25% 
of osteosarcomas are chondroblastic. 

The chondroblastic subtype has been 
shown to have a propensity for devel-
oping tumor thrombi and thromboem-
boli.1

Osteosarcoma of the pelvis, includ-
ing the chondroblastic subtype, is 
associated with worse overall survival 
compared to patients with extremity 
osteosarcoma. In a recent case series, 
Fuchs et al report an overall 5-year sur-
vival of 38%.2 In chondroblastic osteo-
sarcomas, the chondroid component of 
the tumor may develop matrix visible 
on imaging, resulting in ring and arc 
calcifications. 

Patients with neoplasm have a 
four-fold increased risk of develop-
ing thrombus compared to the general 
population. Bland thrombus due to a 
hypercoagulable state is more common 
than direct tumor extension into ves-
sels. However, differentiating between 
bland and tumor thrombus is import-
ant, as treatment is different.

Inferior vena cava tumor involve-
ment is seen with numerous malig-
nancies affecting both the pediatric 
and adult populations. Many of these 
are retroperitoneal in origin, including 
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FIGURE 1. Contrast-enhanced CT of the chest 
demonstrates filling defect of the left main pulmo-
nary artery (arrow), left upper lobe consolidation 
(circle), bilateral pleural effusions (triangles).

FIGURE 2. Ultrasound of the lower extremities demonstrates occlusive thrombus 
within the inferior vena cava (red arrow), extending into the right common and exter-
nal iliac veins (white arrow).

FIGURE 3. At autopsy, the pulmonary vascular tree was filled with 
solid, rubbery tan material (arrows) that proved to be osteosarcoma 
casts.

FIGURE 4. Osteosarcoma fills pulmonary arterial branches (arrow).

FIGURE 5. Cast of metastatic tumor emboli removed from the pulmo-
nary arterial tree.

FIGURE 6. Osteosarcoma fills pulmonary arterial branches on his-
tologic slide (arrows).
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Wilm’s tumor, renal cell carcinoma 
and testicular malignancies.3 The diag-
nosis of tumor thrombus is usually 
made during disease staging. The ear-
liest case report is by Laurain et al in 
1957, which described tumor thrombus 
retrospectively upon autopsy.4 During 
the 1970s, the development of venog-
raphy techniques enabled diagnosis of 
venous thrombosis, but did not allow 
for distinction between bland throm-
bus and tumor thrombus. In the 1990s, 
ultrasonography, computed tomogra-
phy, and magnetic resonance imaging 
became the preferred imaging modal-
ities to evaluate tumor extent. CT and 
MRI can demonstrate enhancement of 
viable tumor thrombus. On Doppler 
color imaging, tumor thrombus can 
show intrinsic vascularity.

18FFluorodeoxyglucose (FDG)-
PET scanning is increasingly utilized 
to diagnose FDG-avid tumor throm-
bus arising from solid tumors. Fused 
PET-CT images can delineate involved 
blood vessels, distinguishing blood 
pool activity from active metabolism 
by the tumor thrombus. Although 
costly, the procedure may differentiate 
between bland and tumor thrombus, 
thus preventing unnecessary anticoagu-
lation or surgical exploration.5

Extensive thrombus formation in 
chondroblastic osteosarcoma has been 
described in femoral veins with exten-
sion into the inferior vena cava, right 
atrium, and left pulmonary artery.6 
Embolization of tumor in these cases 
can result in life-threatening conse-
quences. On physical examination, 
pay close attention to lower extrem-
ity edema. Consider lower extremity 
venous or lymphatic obstruction a 
potential sign of vascular invasion in 
the absence of common causes of leg 
edema, especially with a history of a 
lumbosacral mass.7

Identifying the extent of tumor 
involvement of vascular structures is 
important, as this may alter the surgi-
cal approach, especially with involve-
ment of the intrathoracic inferior vena 
cava and right atrium. Intrathoracic 
extension predisposes the patient 
to a catastrophic pulmonary tumor 
embolus.8 

CONCLUSION
Tumor thrombus in osteosarcoma 

remains a rare entity, but if suspected 
on clinical exam and routine imaging, 
further characterization with Doppler 
ultrasound, MRI and PET-CT is rec-
ommended. These imaging studies 

can distinguish tumor thrombus from 
bland vascular thrombus and evaluate 
the extent of vascular involvement.2 
Differentiating bland from tumor 
thrombus is vital, as the treatment is 
different, and the latter may affect sur-
gical options.
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FIGURE 7. Postmortem CT of the pelvis demonstrates aggressive sclerotic lesion of the 
right iliac bone (red arrow) with aggressive periosteal reaction consistent with osteosar-
coma. Associated ring and arc calcifications medially are consistent with chondroblastic 
subtype (black arrow).


