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We report a rare case of primary pulmonary low-grade angiosarcoma on dynamic contrast-enhanced CT and
"8F-fluorodeoxyglucose (FDG) positron emission tomography (PET)/CT imaging. A 38-year-old, asymptomatic woman was
hospitalized because of an abnormality on chest radiography. A dynamic contrast-enhanced chest CT showed a 1.2 cm-sized
irreqular-margined nodule with strong and persistent enhancement in the right lower lobe. The lesion had low metabolic
activity on an "®F-FDG PET/CT scan. The patient underwent a wedge resection for the lesion, and pathology revealed a

primary pulmonary low-grade angiosarcoma.
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INTRODUCTION

Angiosarcoma is a rare malignant tumor that is derived
from vascular endothelium and accounts for about 1-2% of
all soft tissue tumors. Soft tissue and skin are its common
primary sites. The most frequent visceral organs that are
affected include the heart (generally, the right atrium),
liver, and spleen (1-4). Pulmonary angiosarcomas are almost
always metastatic malignancies from other primary sites.
Primary pulmonary angiosarcomas are characterized by
insidious growth and extensive local invasion by the time of
diagnosis (1, 4).
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Because primary pulmonary angiosarcomas are rare, little
is known about the imaging features of primary pulmonary
angiosarcoma on dynamic contrast-enhanced computed
tomography (CT) and with **F-fluorodeoxyglucose (FDG)
positron emission tomography (PET)/CT imaging. We report
a rare case of primary low-grade angiosarcoma on dynamic
contrast-enhanced CT and ®F-FDG PET/CT imaging. This
report was approved by the Institutional Review Board and
written informed consent was waived.

CASE REPORT

A 38-year-old woman visited our institution because
of an abnormal chest radiograph on a routine health
checkup at another hospital. The patient did not have any
respiratory symptoms and did not have history of smoking.
All laboratory findings were within the normal limits.

Dynamic contrast-enhanced CT and **F-FDG PET/CT
imaging were performed. For the dynamic CT scan, before
the intravenous injection of contrast medium, a phase of
13 images was obtained throughout the nodule for 30 mm
along the z-axis, with 2.5-mm collimation, 120 kVp, 90
mAs, 0.8-second gantry rotation time, and a table speed of
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Fig. 1. 38-year-old woman with primary pulmonary angiosarcoma.

A. Transverse lung-window (window level of -700 H and window width of 1500 H) CT image indicates 1.2 cm-sized nodule in right lower lobe
with spiculated margin and needle-like projections (arrows) in periphery of nodule. B-F. Serial transverse images obtained through nodule for 180
seconds allowed dynamic enhancement curve for nodule to be plotted. Graph shows early peak enhancement and gradual loss of enhancement
(washout). G. **F-fluorodeoxyglucose positron emission tomography fused axial image shows nodule with mildly increased radiopharmaceutical
uptake (arrow) with maximum standardized uptake value of 2.0. H. Gross photograph indicates soft and dark-reddish nodule with hemorrhage
(arrows). I. Photomicrograph reveals highly vascular tumor with prominent freely anastomosing vascular channels, papillary growth, and
endothelial tufting that was absent to minimal (x 200).
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3.75 mm/sec over 8 seconds. An additional three phases
of images were obtained at 60, 120, and 180 seconds after
an iomeprol injection (Iomeron 300; Bracco, Milan, Italy),
which was modified from a previous study that described a
dynamic CT evaluation of solitary pulmonary nodules (5).
The contrast injection was administered at a rate of 3 mL/
sec for a total of 1.8 mL/kg using a power injector. Image
data were reconstructed with a thickness of 2.5 mm using
a standard algorithm. Helical CT scans (5-mm collimation,
120 kVp, 125 mAs, 0.8-second gantry rotation time, table
speed of 15 mm/sec) were obtained from the lung apices
to the level of the middle pole of both kidneys immediately
after dynamic imaging at 140 seconds.

Contrast-enhanced chest CT scans (Fig. 1A-E) indicated a
1.2 cm-sized nodule in the right lower lobe, which showed
needle-like projections in the periphery of the nodule.

Fig. 1. 38-year-old woman with primary pulmonary angiosarcoma.
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The nodule showed early strong enhancement with a peak
enhancement of 245 Hounsfield units (HU) and a gradual
loss of enhancement (washout) to 168 HU through 180
seconds (Fig. 1F). "®F-FDG PET/CT (Fig. 1G) indicated a
nodule with mildly increased radiopharmaceutical uptake
that reached a maximum standardized uptake value
(SUVmax) of 2.0.

A video-assisted thoracoscopic surgery was performed on
the nodule, and a low-grade angiosarcoma was diagnosed
with histopathology (Fig. 1H-M). The gross appearance
of the nodule was soft, dark red tissue with hemorrhage.
Microscopically, the tumor was highly vascular, and higher
power imaging showed prominent, freely-anastomosing
vascular channels, papillary growth, and endothelial
tufting that was absent to minimal. The CT scan revealed
needle-like projections in the periphery of the nodule
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J. Tumor’s peripheral vasoformative features (arrows) indicate anastomosing vascular channels lined by malignant endothelium (x 100). These
marginal characteristics correspond to needle-like projections in periphery of nodule seen in CT image A. K-M. Immunohistochemistry staining
shows tumor cells are diffusely positive for SMA (K), and CD31 (L), and weakly positive for Ki-67 (M) (x 200). SMA = smooth muscle actin
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that corresponded with vasoformative features that

were anastomosing vascular channels lined by malignant
endothelium. Immunohistochemistry staining revealed that
the tumor cells were diffusely positive for smooth muscle
actin (SMA) and CD31, was well as weakly positive for Ki-
67. After surgery, adjuvant chemotherapy was planned and
the patient was discharged. The patient recovered well
post-operatively and no clinical or radiological evidence of
recurrence were noted at the two-year follow-up.

DISCUSSION

Primary vascular neoplasms of the lung are rare. Most
of these lesions have only been reported as isolated case
studies or as a small series. Currently, there are about 20
reports on primary pulmonary angiosarcomas in the English
literature (1, 4). We conducted an English literature review
and found four cases of pulmonary angiosarcomas in which
CT images of the disease were described (summarized
in Table 1). Common radiographic presentation may
indicate that there are multiple peripheral pulmonary
nodules. However, there were no characteristics that would
differentiate these nodules from other types of metastatic
diseases.

Table 1. Reported Cases of Pulmonary Angiosarcomas

Korean Journal of Radiology

In this case, the tumor had a pure solitary pulmonary
nodule, which was an unusual finding (2, 3, 6). In
addition, mismatch between imaging features of the
dynamic contrast-enhanced CT scan and PET/CT scan
actually reflected the pathologic features of this tumor.
Contrary to the general concept that FDG accumulation
may be correlated with angiogenesis along with higher
CT enhancement, in the present study, the tumor had
low metabolic activity but showed high angiogenesis on
dynamic CT. The dynamic CT images indicated that the
mean attenuation values of the nodule was 249 HU at 30
seconds after the contrast injection and 194 HU 60 seconds
after the injection. In contrast, the SUVmax was 2.0 on
'8F-FDG PET. Therefore, the characteristics on dynamic
contrast-enhanced CT scans are likely correlated with
histological features, including blood-filled vascular spaces
and vascular channels. The pattern of enhancement, early
strong enhancement, and delayed washout, indicates that
the tumor has a vascular origin, and its mild FDG uptake
suggests it to be a highly vascular and low-grade tumor.
Moreover, on pathology, multiple needle-like projections in
the periphery of the nodule correlated with the innumerable
anastomosing vascular channels lined by malignant
endothelium showing vasoformative features.
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@ Auth A Chief
ase utnor ge/ 1e' CT Findings PET  Initial Dx Final Dx Follow-up/
No. (year) Sex Complaint
Outcome
Angi
Cough, dyspnea, Multiple noncalcified . ng1o'sarcoma Sorafenib/
Chen et al. . . involving lung,
1 41/F and low-grade nodules in the peripheral NA  Metastases .. 82 days/
(2010) brain, liver, and .
fever of both lungs expired
vertebral column
Chen et al. H tysis, Multiple nodules with Pul Op and CT.
5 en et a 50/M emoptysis .u 1p‘e no‘u es wi NA  Metastases L{monary p and CTx/
(2010) 2 months spiculations in left lung angiosarcoma NC/well
Spont
. po'n aneotis Pulmonary Nothing/
Eichner et al. bilateral . . . . . .
3 81/F Diffuse bilateral infiltrates NA  Pneumonia angiosarcoma with 4 days/
(2011) hemothorax . . .
distant metastasis expired
of unknown cause
Zonally distributed,
mixed reticular and Pulmona Nothin
Eichner et al. Repeated ™ ! u. ' . u v ng/
4 69/M alveolar attenuation pattern NA  Pneumonia high-grade 3 weeks/
(2011) hemothorax . . . .
in both lungs, multiple angiosarcoma expired
subcentimeter-sized nodules
Strong enhancing soliFary . Pulmonary Op/
. pulmonary nodule with Mild Lung
5  Our case 38/F Nothing . . low-grade 9 months/
peripheral spine-like uptake  cancer .
angiosarcoma well

projections

CT = computed tomography, CTx = chemotherapy, NA = not available, NC = not clear, Op = operation, PET = positron emission tomography
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Meta-analysis results of a previous study indicated that
FDG-PET can discriminate between sarcomas and benign
tumors and low- and high-grade sarcomas based on the
mean SUV (7-9). Cucci et al. (10) described a case of a
patient with low-grade breast angiosarcoma. The patient’s
follow-up CT showed a retroperitoneal right pelvic lymph
node with low metabolic activity on FDG-PET (SUVmax,
1.15). The prognosis depends on the histologic grade of the
tumor. Patients with low-grade tumors tend to have higher
survival rates and lower recurrence rates (11).

To our knowledge this is the first report of a primary
pulmonary low-grade angiosarcoma that was diagnosed with
a dynamic chest CT and ®F-FDG PET/CT. The morphology,
pattern of dynamic enhancement, and SUVmax of the
lesion helped diagnose the lesion and correlated with
histopathological features and the aggressiveness of the
tumor. Therefore, dynamic chest CT and "®F-FDG PET/CT can
be useful for evaluating low-grade vascular neoplasms in
lungs.
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