
42       n        APPLIED RADIOLOGY
©

                                          www.appliedradiology.com January  2017

R A D I O L O G I C A L  C A S E

CASE SUMMARY 
A 46-year-old man with a history of 

liposarcoma presented to the radiology 
department for an outpatient contrast-
enhanced chest CT after reporting to 
the primary care provider that he had 
become increasingly short of breath 
over the past several weeks. Over the 
past five days he had become acutely 
more dyspneic. He reported difficulty 
with daily activities, such as walking 
and exercising. He denied any changes 
in symptoms with position or environ-
ment. He denied any chest pain, weight 
gain or swelling, cough, hemoptysis, 
or dizziness. His review of systems 
was otherwise negative. He denied any 
alcohol, tobacco, or illicit drug use.  

His most recent physical exam per-
formed by his family physician the day 
prior to presentation was notable for 
a clear lung exam, a regular cardiac 
rhythm, and lack of swelling or neuro-
logic dysfunction in the extremities. His 
complete blood count, basic metabolic 
panel, and a sedimentation rate were nor-
mal. He had an EKG performed, which 
showed normal sinus rhythm with S 
waves in lead 1 and T-wave inversions 
in leads III and precordial leads. He also 
had a lower extremity duplex ultrasound, 
which was negative for thrombus.

His history was significant for lipo-
sarcoma diagnosed in the left calf 16 

years prior to presentation. This lesion 
was excised with clear margins at the 
time of surgery. He underwent local 
radiation. Nine years later, he had a 
recurrence in the right thigh and the 
right superior pubic ramus. The lesion 
within the right thigh was resected 
with clear margins. The lesion within 
the superior pubic ramus showed inter-
val increase on follow-up imaging and 
was treated with local radiation.

The patient was started on a heparin 
drip and taken to the operating room for 
pulmonary thromboendarterectomy. 
Upon entering the pulmonary artery, 
the operating surgeon found soft tissue 
extending from the right ventricle and 
into the right pulmonary artery without 
evidence of clotted blood. Pathology 
confirmed the presence of a myxoid 
liposarcoma (Figure 5). After a week 
of postoperative care in the ICU, the 
patient was discharged in good health. 
His post-discharge care included plans 
to pursue radiation and chemotherapy 
for further treatment of liposarcoma.

IMAGING FINDINGS  
Upon presenting to the imaging 

center, he received a standard bolus of 
contrast for performance of the chest 
CT for concern for pulmonary embo-
lism. Upon completion of the CT, the 
radiologist saw a large hypoattenuating 

filling defect within the main pulmo-
nary artery and extending into the right 
pulmonary artery branch. The defect 
appeared to extend into the pulmo-
nary outflow tract in the right ventricle  
(Figures 1-3). The pulmonary artery 
was dilated and measured 4.2 cm com-
pared to the adjacent ascending aorta, 
which measured 3.8 cm. The filling 
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FIGURE 1. A sagittal contrast enhanced 
CT of the chest and abdomen shows a 
filling defect extending from the pulmo-
nary outflow tract into the main pulmonary 
artery. The red arrow denotes the start of 
the filling defect.
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defect measured in the range of -6 to 16 
Hounsfield units, atypical for thrombus. 
There was flattening of the interven-
tricular septum with enlargement of 
the right atrium (Figure 4). There was 
reflux of contrast into the hepatic veins 
and IVC consistent with elevated right 
sided cardiac filling pressures.

DIAGNOSIS
Liposarcoma presenting as a pul-

monary embolism with right-sided car-
diac strain

DISCUSSION  
Liposarcoma is the most common 

type of soft tissue sarcoma.1,2 It usu-
ally presents in the lower extremities 
(approximately 80%), with the medial 
thigh and popliteal region being the most 
common.3 The remaining cases present 
in the groin, upper extremity, or retro-
peritoneum.4-7 One case report describes 
presentation within the anterior abdomi-
nal wall.1 Liposarcoma presents in the 
4th to 5th decade with painless soft tissue 
masses, usually measuring over 10 cm 

by presentation.8 Treatment of liposar-
coma includes primary surgical excision 
with adjuvant chemoradiation. Radia-
tion has been shown to have better out-
comes than chemotherapy alone.9,10 The 
5-year survival rate is roughly 44-77% 
depending on the histologic presentation 
and the presence of comorbidities and 
metastatic disease.11 Prognosis is wors-
ened with age greater than 45 and the 
presence of spontaneous necrosis seen 
on imaging.7,12 To our knowledge, there 
has never been a report of a metastatic 

FIGURE 5. Surgical excision and histologic evaluation of the 
lesion shows adipocytes and spindle cells within a myxoid stroma. 
The arrow denotes a spindle cell. The circle denotes a collection 
of adipocytes. These findings together are suggestive of myxoid 
liposarcoma.

FIGURE 2. Axial image at the level of the pulmonary artery bifur-
cation shows the lesion extending into the right pulmonary artery. 
There is dilation of the pulmonary artery.

FIGURE 3. Axial image at the level of the main pulmonary artery 
shows a central filling defect. This lesion was read as a thromboem-
bolic pulmonary embolism. The attenuation of the lesion is around 
-6 Hounsfield units, suggesting a fat containing lesion.

FIGURE 4. Axial view of the same study as Figure 1 shows an 
enlarged right ventricle and right atrium compared to the left sided 
cardiac chambers. The red arrow denotes bowing of the interven-
tricular septum toward the left ventricle, a sign of elevated right sided 
filling pressures. These images suggest a more chronic nature of the 
pulmonary artery filling defect from Figure 1. 
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liposarcoma arising from the heart and 
presenting as a massive pulmonary 
embolism. 

Liposarcoma has five distinct histo-
logic types on pathologic evaluation: 
myxoid, round cell, pleomorphic, well 
differentiated, and de-differentiated, 
with myxoid being the most com-
mon.1,13 Prognosis of the disease is 
dependent on the degree of differen-
tiation, cellularity, and percentage of 
round cells.14 The typical pattern of 
myxoid liposarcoma is spindle cells in 
myxoid stroma with a prominent vas-
cular pattern, although there is vari-
ability in the appearance.15 Lesions 
show sparse mature adipocytes, primi-
tive mesenchymal cells with lipoblasts, 
and focal areas of round cells.7 A larger 
number of round cells also raises the 
risk of metastatic disease.16

On imaging, liposarcoma presents 
as a heterogenous mass on CT. Attenu-
ation of the mass typically exceeds fat 
but is less than that of soft tissue due to 
the presence of water and fat.5,17,18 In 
this case the mass appeared similar to 
a blood product and was therefore read 
as concerning for a large pulmonary 
embolism with acute right heart strain. 
The filling defect had a lower attenua-
tion down to -6 Housefield units, more 
indicative of fat, compared to that 
expected for blood products of around 
40-50 Hounsfield units. This finding 
can help differentiate a true blood clot 
from a soft tissue lesion.

MR can be helpful in distinguish-
ing other etiologies that can present 
similarly.19,20 Lesions tend to be well 
circumscribed, lobulated, and multi-
nodular. Calcification is unusual but 
possible. Lesions typically contain 
some fat, however the fat content is sig-
nificantly lower than a lipoma. Lesions 
will be low intensity on T1-weighted 
imaging and very high on T2-weighted 
imaging and STIR due to high water 
content.21 This allows differentiation 
from well differentiated liposarcoma 

which contains more fat and will appear 
higher intensity on T1 and lower on 
T2. Lesions often contain septa com-
posed of fibrous and fatty tissue.22,23 
These are characteristic of myxoid 
lesions and will be high on T1 and low 
on T2, however they are not necessary 
for establishing the diagnosis.24 Septal 
enhancement with contrast can help dis-
tinguish this lesion from cysts.25

CONCLUSION  
Filling defects in vessels in patients 

with an oncologic history could be due to 
blood clots or tumor thrombus. Differen-
tiating relies on realizing the attenuation 
and enhancement differences between 
the two types of thrombus. In patients 
with fatty tumors, a high fat content can 
help distinguish these entities.
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