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Introduction

Dedifferentiated liposarcoma is defined as a malignant adipocytic neoplasm showing a
transition from well-differentiated liposarcoma to nonlipogenic sarcoma.* In most cases, the
nonlipogenic component presents a high-grade morphology, however, the concept of low-
grade dedifferentiation has increasingly been recognized in recent years. ® Radiologically,
especially with magnetic resonance imaging (MRI), a typical presentation of dedifferentiated
liposarcoma is the coexistence of fatty and nonfatty components, so that a radiological
diagnosis of ordinary (high-grade) dedifferentiated liposarcoma is not difficult in most cases.*
On the other hand, the radiological findings of low-grade dedifferentiated cases have not been
investigated at all. Dedifferentiated component of (high-grade) dedifferentiated liposarcoma
usually presents low intensity on T1-weighted and heterogeneous high intensity on
T2-weighted images. However, we experienced a case where the dedifferentiated component
showed low to intermediate intensity on both T1- and T2-weighted MR images. In this report,
we present a case of low-grade dedifferentiated liposarcoma of the neck with emphasis on the
correlation between MRI and pathological findings. We also discuss the importance of

recognizing the radiological findings of such a case.



Case report

A 48-year-old Japanese male was referred to our hospital with the complaint of a soft
tissue mass and dull pain in the neck region. He had first recognized the mass 2 years earlier,
and since then it had gradually grown. A clinical examination revealed an ill-defined, elastic
soft and nontender mass in the posterolateral aspect of the neck. All laboratory data were
within the normal ranges.

Concerning the imaging studies, MRI showed a multinodular soft tissue mass located
within the right semispinalis muscle (Fig. 1). The main portion of the mass presented high
intensity on both T1- (TR/TE, 517/10) and T2-weighted (TR/TE, 3700/105) images, and the
high intensity was suppressed on the fat-suppressed T1-weighted images (TR/TE, 600/9)
(Fig. 1B-D arrowheads). The central area of the mass was different in appearance,
presenting low to intermediate intensity on both T1- and T2-weighted images, similar to the
intensity surrounding muscles showed (Fig. 1B, C arrows). Following the administration of
an intravenous gadolinium-containing contrast agent, a part of the central intervening area
was enhanced (Fig. 1D). Based on these radiological features, intramuscular lipoma or well
differentiated liposarcoma was considered as a preoperative diagnosis, even though
enhancement effect is unusual for them. Additionally, especially concerned about
enhancement effect on the post contrast MRI, a possibility of dedifferentiated liposarcoma
could not be denied, even though T2-weighted image is unusual for dedifferentiated
liposarcoma. We considered that marginal resection would be impossible because of the
infiltrating growth pattern of the tumor on MRI, even if the tumor was benign. Therefore, we
decided to perform a wide resection of the tumor without a biopsy.

The tumor was resected with the right semispinalis muscle and its fascia. Grossly, the
maximum cut surface of the tumor revealed two different components (Fig. 2). The tumor

was composed of a central whitish area (arrows) and a peripheral yellowish area



(arrowheads), the latter of which was infiltrating the surrounding skeletal muscle. The
central whitish component corresponded to the central intervening area on the MRI, and the
peripheral yellowish component corresponded to the fatty area on the MRI. The tumor
measured 5 cm at greatest diameter.

Histologically, the whitish area was mainly composed of spindle cells and fibrous stroma,
and the yellowish area was composed of adipocytic cells (Fig. 3A). The transition between
these components was abrupt. In the central area, spindle-shaped tumor cells proliferated in a
fascicular pattern associated with abundant dense fibrous stroma (Fig. 3B). Atypical spindle
or polygonal cells with enlarged nuclei were scattered in some parts of the spindle cell
component. Massive tumor necrosis was also observed. Mitotic figures were inconspicuous.
Focally, massive lymphoplasmacytic infiltration with immature vessels was recognized in
the spindle cell component. In contrast, the peripheral area was composed of adipocytic
proliferation with significant variation in cell size (Fig. 3C). Lipoblasts, some of which were
multivacuolated, were scattered in the adipocytic area. An invasive growth pattern into the
surrounding skeletal muscles was detected at the periphery. Immunohistochemically, the
tumor cells were positive for CDK4 in both the adipocytic and spindle cell areas (Fig. 3D).
Additionally, in the spindle cell area, the tumor cells also showed focal immunoreactivity for
MDMZ2, alpha-smooth muscle actin, and desmin. The Ki-67 (MIB-1) labeling index was 5%
in the spindle cell area. A diagnosis of low-grade dedifferentiated liposarcoma was
established. A distribution of each adipocytic and dedifferentiated component corresponded
to the gross appearance of yellowish- and whitish-colored area.

As of 1 year after surgery, the patient has remained free of any evidence of local
recurrence or metastasis.

The patient and his family were informed that data from the case would be submitted for

publication, and they agreed.



Discussion

Dedifferentiated liposarcoma was originally described as the coexistence of
well-differentiated liposarcoma and high-grade sarcoma.> However, the concept of low-grade
dedifferentiation has increasingly been recognized in the past decade.? * Several previous
reports described clinicopathological findings of low-grade dedifferentiated liposarcoma,? > ®
but the radiological features have not been investigated at all. In this report, we present a case
of low-grade dedifferentiated liposarcoma that shows peculiar radiological features compared
to those of ordinary (high-grade) dedifferentiated liposarcoma.

Radiologically, a typical presentation of dedifferentiated liposarcoma is the coexistence
of fatty and non-fatty solid components.* On MRIs, the fatty component shows high intensity
on both T1- and T2-weighted images, whereas the nonfatty component shows low intensity on
T1-weighted and heterogeneous high intensity on T2-weighted images. Based on this finding,
the radiological diagnosis of dedifferentiated liposarcoma is not difficult in most cases. In the
present case, the nonfatty component shows low to intermediate intensity on both T1- and
T2-weighted images, similar to the intensity surrounding muscles showed. A multinodular
adipocytic appearance with a thick intervening structure and infiltrating margin mimicked
intramuscular lipoma or well differentiated liposarcoma,” ® although enhancement on the
contrast enhanced MRI with gadolinium-containing contrast agent indicated dedifferentiation
of the central portion. We have reaffirmed that the contrast enhanced MRI is essential in the
evaluation of lipogenic tumor with an intervening area, even if intramuscular lipoma or
well-differentiated liposarcoma is suspected.

The MR findings of the present case can be explained by its pathological findings. The
main portion of dedifferentiated component in this case is characterized by abundant dense
fibrous stroma, low to intermediate cellularity, and fewer blood vessels. In addition, fibrous

tissue replaces massive tumor necrosis. Dense fibrous tissue shows low to intermediate



intensity on T2-weighted images, whereas high-grade sarcoma usually shows heterogeneous
high intensity due to variable histological patterns. On the other hand, immature vessels
which were scattered in dedifferentiated component are reflected in mild enhancement on post
contrast MRI. In summary, the peculiar radiological finding on MRI is based on low-grade
dedifferentiation and scattered immature vessels on the pathological examination.

Dedifferentiated liposarcoma occurs most commonly in the retroperitoneum, followed by
deep soft tissue of the extremities, spermatic cord, trunk, and head and neck. * According to a
large-scale analysis of 155 cases, only one case is located in the head and neck region. Our
experience also shows that dedifferentiated liposarcoma of the neck region is rarely seen.® '
Because the present case occurred in a rare location, the preoperative diagnosis of
dedifferentiated liposarcoma was all the more difficult.

As for the treatment, the tumor was resected with the semispinalis muscle and its fascia.
Pathological examination revealed that the tumor was resected with a wide margin. We don’t
plan to do any postoperative adjuvant therapies because the tumor was resected completely
and the dedifferentiated component showed low-grade morphology. The patient is being
followed closely at our hospital, and has remained free of any evidence of local recurrence or
metastasis as of 1 year after surgery. The patient is scheduled to receive long-term follow-up
at our hospital.

The pathological differential diagnoses in this case include the sclerosing or spindle cell
type of well-differentiated liposarcoma. Spindle cell proliferation arranged in fascicular
fashion and immunohistochemical positivity for CDK4 and MDM2 are common findings of
both of these types of well-differentiated liposarcoma and dedifferentiated liposarcoma.™ **™**
However, the present case shows a clear transition from well-differentiated liposarcoma to
nonlipogenic sarcoma, and spindle cells don’t intermingle with adipocytes. Based on these
pathological features, this case can evidently be diagnosed as dedifferentiated liposarcoma.

Low-grade dedifferentiation in dedifferentiated liposarcoma was advocated by Henricks



et al.? and Elgar et al. in 1997. According to their series, low-grade dedifferentiation is
characterized most often by the presence of uniform fibroblastic spindle cells with mild
nuclear atypia, often organized in a fascicular pattern and exhibiting intermediate cellularity.
Our case completely meets these criteria for low-grade dedifferentiated liposarcoma.

In summary, we present a case of low-grade dedifferentiated liposarcoma of the neck
with emphasis on the correlation between radiological and pathological findings. Although
such case is rare, misdiagnosis can lead to an improper choice of treatment, such as long-time
observation or marginal resection. Recognition of these radiological and pathological findings
of low-grade dedifferentiated liposarcoma may aid in the assessment of patients with

lipogenic tumor.
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Figure legends

Fig. 1A-D. Coronal T2-weighted (A, TR/TE, 3000/98) MRI of the neck showing a
multinodular high-intensity mass separated by intervening low-intensity band. Axial MRI
shows the mass within the right semispinalis muscle mainly presenting high intensity on both
T1-weighted (B, TR/TE, 517/10) and T2-weighted (C, TR/TE, 3700/105) images
(arrowheads). The high-intensity area is separated by the intervening central area presenting
low to intermediate intensity on both T1- and T2-weighted images, similar to the intensity
surrounding muscles show (arrows). Following the administration of an intravenous
gadolinium-containing contrast agent, enhancement is seen in a part of the intervening central
area, and the high intensity of the main portion is suppressed on the fat-suppressed

T1-weighted (D, TR/TE, 600/9) images.

Fig. 2A. Gross appearance of the tumor corresponding to the axial view of MRI. The upside
of the figure corresponds to the superficial side of the body, and the underside of the figure
corresponds to the deep side of the body. The cut surface reveals two different components: a
central whitish area (arrows) and a peripheral yellowish area (arrowheads). The central
whitish component corresponds to the bandlike area on MRI, and the peripheral yellowish
component corresponds to the fatty area on MRI. B Schematic illustration of the tumor. The
central horizontal-striped area represents the central whitish component, and the
vertical-striped area represents the yellowish fatty component. The oblique-striped area

represents semispinalis muscle.

Fig. 3A-D. Histological findings of the tumor. A The central whitish area is mainly composed
of spindle cells, and the peripheral yellowish area is composed of adipocytic cells. The

transition between components is abrupt. B In the central area, spindle-shaped tumor cells
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proliferate in a fascicular pattern associated with abundant fibrous stroma and
lymphoplasmacytic infiltration. C The peripheral area is composed of adipocytic proliferation
with significant variation in cell size. D Immunohistochemically, the tumor cells are positive

for CDK4 in the spindle cell area.
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Fig. 2A

22 23 24




17

Fig. 2B
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Fig. 3A
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Fig. 3B
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Fig. 3C
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Fig. 3D




