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Abstract

The present case is that of a 50-year-old male with myxoid liposarcoma (IMLS) in his left thigh, which metastasized to multiple unusual sites. In WB-MRI, multiple
abnormal signal areas were shown in the bilateral femurs, ilium, vertebral bodies, ribs and peritoneal cavity, and these areas were judged as metastases. However, in
FDG-PET, no distant metastases were proved. After finishing the chemotherapy, follow-up WB-MRI was performed and the reduction of the primary mass and
all metastatic areas were proved. In all areas, apparent diffusion coefficient (ADC) values of diffusion-weighted images (DWI) were increased and chemotherapeutic
effect was proved. For detecting metastases from MLS, WB-MRI including DWI was considered to be as one of the fundamental modalities. It is useful not only

for detecting lesions, but also for monitoring the chemotherapeutic effect.

Clinical Presentation
Background

Liposarcoma is one of the most common soft-tissue sarcomas in
adults, with peak incidence between 40 and 60 years old [1-4]. MLS
with round cell components have a tendency to metastasize to unusual
sites including soft-tissue, retroperitoneum, mediastinum, chest wall,
lymph node and so on [1]. It is well known that MRI is a highly sensitive
method to detect abnormal bone marrow [1-6]. FDG-PET measures
glucose uptake into the tumor itself. These characteristics allow PET
to detect small volumes of disease before a secondary cortical bone
reaction appears [1]. However, it is also well known that in low grade
soft-tissue sarcomas, specificity and sensitivity are limited [3-5]. WB-
MRI including DWT has recently been widely used in the oncologic
field for detecting metastatic lesions [7-12]. This case report is that
of the multiple extrapulmonary metastases of MLS of the left thigh,
which were detected by the WB-MRI including DWI. Also, DWT could
evaluate the chemotherapeutic effect.

Case Report

For one year, 50-year-old-male had been feeling discomfort and
having a swelling in his left thigh. This swelling had enlarged gradually
and he visited the orthopedic department. An approximately 10 x 15cm
movable soft mass was palpable in his left thigh. There was no Tinel’s
sign. On CT examination, fat containing low density mass was shown
in his left thigh. Considering to the large diameter, irregular margin
and inhomogeneous density, malignant soft tissue tumor was highly
suspected. Moreover, a density of the bone marrow of adjacent left
femur seemed to be slightly high and was suspected of being either bone
metastasis or direct invasion of this mass. In MRI (Figure 1), this mass
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was shown as low intensity on T1-weighted images (T1WI), and as high
intensity on T2-weighted images (T2WI). On PET-CT examination,
this mass was shown as high accumulation and its standardized uptake
value (SUV) max was 2.8. However, no distant metastases were proved
(Figure 2).

Histopathologic examination of the biopsy specimen with
molecular investigation

Hematoxylin and eosin (H & E) stained glass slide revealed two
patterns of histologic features: paucicellular and cellular patterns
(Figure 3). The former pattern was characterized by small cells with
mild nuclear atypia accompanied by myxoid stroma and arborizing
vasculature, whereas the latter by cellular sheets of back-to-back
uniform round-cells with a high nuclear to cytoplasmic ratio, but
lacking pleomorphism, which had shown up in 20% of the whole
sample. Unequivocal lipoblasts were not identified in either component.
Reverse transcriptase-polymerase chain reaction (RT-PCR) using the
formalin-fixed and paraffin-embedded tissues demonstrated that those
samples harbored TLS-CHOP chimeric transcripts, confirming myxoid
liposarcoma with >5% round-cell component.

After that, WB-MRI examination was performed for verifying
the existence of distant metastases (Figure 4). In WB-MRI, multiple
abnormal signal areas were shown in the bilateral femurs, ilium,
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Figure 1. 50-year-old-male. For a year, he had been feeling discomfort and having a swelling in his left thigh. Initial MRI.

(a)In axial T1-weighted image, this mass is shown as iso intensity comparing with surrounding muscle (white arrow) and the bone marrow of the left femur is also shown as low intensity
(white arrowhead).

(b)In axial T2-weighted image, this mass is shown as inhomogeneous high intensity (white arrow).

Through the whole slices of MRI, fat signal components are few.

Figure 2. '*F-Fluorodeoxyglucose-positron emission tomography/CT (FDG-PET/CT)

(a) In axial CT fused image, this mass is shown as mild uptake of FDG (white arrow). Its SUV max is 2.8 and also the bone marrow of the left femur is also shown as mild uptake and its
SUV max is 2.4. It was suspected of direct invasion of bone metastasis, however this is not certain.

(b) Whole body PET-MIP image shows the uptake of the mass in the left thigh (arrow). No other uptake is shown.
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Figure 3. Histopathologic examination of the biopsy specimen with molecular investigation.

(a) Histologic findings of the biopsy specimen. Cellular (left) and paucicellular (right) patterns compatible with poorly-differentiated and well-differentiated components of myxoid
liposarcoma, respectively (H & E, x 200).

(b) Detection of fusion transcripts by RT-PCR. Lane 1 (on the left), molecular-size marker; lane 2, the present case of tumor with TLS-CHOP chimeric transcript of type 2 (110 bp); lane 3,
PC, positive control at our institute (a previous case of myxoid liposarcoma); lane 4, NC, negative control (distilled water).
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Figure.4 After proving myxoid liposarcoma histopathologically, whole body MRI was performed for checking the distant metastases.

(a)In coronal MIP image of DWI (b value=1000s/mm?), the primary mass in the left proximal thigh is shown (arrowhead). Moreover, multiple high intensity areas are shown in the vertebral

bodies, right proximal femur, level of pelvis rib and so on (arrows).

(b)In total spine sagittal Short-Tau Inversion Recovery (STIR) image, high intensity areas are shown in C7, Th5, L3 vertebral body (white arrows) and also high intensity area is shown in
the presacral region (white arrowhead), which are also shown as high intensity in DWI (Figure 5A). They were judged as metastases.

(¢)In Apparent Diffusion Coefficient (ADC) map image, the primary mass in the left proximal thigh reveals as inhomogenous high intensity and its ADC value is 2.0(x 10 mm?/sec)(white
arrow). Another low intensity is shown in the left femur (white arrowhead) and its ADC value is 1.1.

(d) In ADC map, the low intensity area is shown in the sacrum (white arrow). Its ADC value is 1.0.

vertebral bodies, ribs and peritoneal cavity. These areas were judged as
multiple bone metastases and dissemination of the peritoneal cavity.

This patient was treated with 1.2 mg/m? of trabectedin once every
3 weeks.

After finishing three courses of chemotherapy, follow-up WB-
MRI revealed the reduction of the primary mass and all metastatic
areas (Figure 5). In all areas, signals of high b DWI were decreased
and ADC values of DWI were increased. These findings proved the
chemotherapeutic effect.

Discussion

MLS is the second most common subtype of liposarcoma, and
usually occurs in deep soft tissues of the extremities, arising primarily
within the musculature of the thigh [1]. It has been previously
observed that MLS tends to metastasize to unusual soft tissue or
bone locations [1-6].

MRI has been rated as a highly sensitive technique to detect distant
metastases, and the site and size of the primary tumor, which generally
presents fatty septa or small adipose nodules in a myxoid mass. On
the contrary, Schweb et al. described that whole-body FDG-PET had
an unacceptably low sensitivity for the detection of spinal metastases
[3-5]. Hence, WB-MRI is a competent tool for detecting metastatic
lesions of MLS. To the best of our knowledge of past literature, there
are two reports that described the usefulness of WB-MRI to detect
metastatic lesions of MLS [11,12]. However, in these two reports,
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DWI was not used. In oncology, DWI has emerged as a powerful
tool to detect the tumoral involvement of bone, and other organs, by
metastases, myeloma, or lymphoma and so on [7]. Inversion-recovery
fat-suppressed DWI using high-diffusion sensitizing gradients (b
values) is usually performed in the axial plane at consecutive anatomic
stations [7]. The use of two or more b values enables one to combine the
acquisition of diagnostic images with the calculation of ADC values.
Areas of restricted diffusion in highly cellular areas show low ADC
values compared with less cellular areas that return higher ADC values.
In our department, WB-MRI examination, body DWIs are obtained
from axial plain from lower neck to proximal femur with b value of
0 and 1000. Additionally, coronal reconstruction and radial maximal
intensity projection (MIP) images of DWTI are obtained. Paruhikunnan
et al. described [13] that the reliability of WB-DWTI as the sole imaging
sequence for the detection of lymph nodal and pulmonary metastases is
poor. We also consider that the spatial resolution of DWT is insufficient.
Hence, for screening whole body, combining DWI and conventional
sequences such as STIR and T1-weighted images is important. In fact,
in our department, total examination time of WB-MRI including DWI
and conventional sequences was approximately 23 minutes [14]. In our
present case, DWI-MIP image is comprehensible for detecting various
metastatic spreads and their chemotherapeutic response. However,
for evaluating the signal of DWI, we have to consider the “T2 shine-
through” effect.

The signal of DWI depends on both water diffusion and the T2
relaxation time.
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Figure 5. MRI about four months after initial examination after administration of 3 cycles of trabectedin 1.2 mg/m?

(a)In MIP image of DWI, multiple high intensity areas disappear comparing with pretreatment image Figure 4A.

(b)Unlike DWI, in STIR, high intensity areas in C7, ThS, L3 vertebral body (white arrows) remain. Also, the presacral mass remains but decreases its size (white arrowhead).

(c)On ADC map, the size of the primary mass in the left proximal thigh decrease and the signal increase, thus ADC value increase to 2.4 (white arrow). Also, the signal of the bone marrow

of the left femur (white arrowhead) increases to 2.3.

(d)On ADC map, the signal in the sacrum increases (white arrow). Its ADC value increases to 2.4.

In the study by Einarsdoéttir et al. [9], the highest ADC values for
sarcoma were found in an MLS. Nagata et al. [10] found that although
there was no significant difference between benign and malignant
myxoid tumors, nonmyxoid malignant tumors had a lower mean ADC
(0.94 x107° mm?/s) than nonmyxoid benign lesions (1.31 x10~° mm?/s).
In our MLS case, left thigh primary site reveals as high ADC value (2.0),
but metastatic sites reveal as low to intermediate ADC value (1.0-1.5).
After administering Trabectedine, the primary site decreased its size
and also its ADC value increased. All other metastatic sites decreased
their sizes, their signal in high b DWI, but their ADC values increased.
These processes reflect the good effect of chemotherapy.

Conclusion

We summarized that for detecting extrapulmonary multiple
metastases from MLS, WB-MRI including DWI should be selected
as one of the screening modalities. It is useful not only for detecting
lesions, but also for monitoring the chemotherapeutic effect.

Learning Point

1. The metastases of MLS are well known for the difficulty detecting
using FDG-PET.

2. WB-MRI including DWT might be selected as one of the screening
modalities.

Consent

Written informed consent
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