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Abstract

Imaging knowledge regarding retroperitoneal primary extraskeletal mesenchymal chondrosarcoma (ESMC) is limited. We report
a new case of ESMC originated from the retroperitoneum. The tumor was indicated a well-defined mass with marker calcification,
the parenchyma showed gradual enhancement pattern on the biphasic enhanced computed tomography and wash-in-wash-out
enhancement pattern on the contrast-enhanced magnetic resonance imaging and hyperintensity on diffusion-weighted imaging
which implying the dense cellularity of tumor cells. Sonography indicated an increased echogenicity nodular area in the mass.
These imaging features further enriched the imaging knowledge of this rare tumor and presented valuable imaging characteristics
to diagnose retroperitoneal primary ESMC.
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1. Introduction

The histological subtypes of chondrosarcomas include
well-differentiated, mesenchymal and myxoid (1). Mes-
enchymal chondrosarcomas are more aggressive tumors
accounting for 1 - 3% of all chondrosarcomas (2). Approx-
imately 30 - 50% of mesenchymal chondrosarcomas oc-
cur in extraskeletal locations and commonly arise in the
lower extremities (3); they rarely occur in the retroperi-
toneum. Knowledge regarding imaging of primary ex-
traskeletal mesenchymal chondrosarcoma (ESMC) in the
retroperitoneum is limited, and only a few reports have
described computed tomography (CT) findings of differ-
ent shapes of calcification and low-attenuated necrotic ar-
eas in the mass, with mild enhancement in the periph-
ery of the mass (1, 4, 5). To our knowledge, the overall
imaging features of common imaging methods includ-
ing biphasic enhanced CT, diffusion-weighted imaging,
multiphase contrast-enhanced magnetic resonance imag-
ing (MRI), and sonography are incompletely understood.
We provide a new case of primary ESMC in the retroperi-
toneum and present more detailed and valuable imaging
findings to enrich the imaging knowledge concerning this
tumor.

2. Case Presentation

A 31-year-old woman was admitted to our hospital with
a mass showing an increased echogenicity nodular area
in the peritoneal cavity by ultrasound following routine
health examination (Figure 1). The patient denied signif-
icant medications or any symptoms and medical history.
Mild left epigastric tenderness on deep palpation without
rebound was found on physical examination. All labora-
tory data were within normal limits. The ethical approval
and patient informed consent was waived by the local in-
stitutional review board.

An abdomen CT (BrightSpeed 16, GE Healthcare, Mil-
waukee, America) demonstrated a lobulated shaped and
well-circumscribed mass measuring 5.6 × 4.3 × 4.2 cm in
the left perirenal space. The lesion showed homogeneous
iso-attenuation similar to that of the paraspinal muscle
with nodular calcification on a plain scan (Figure 2A). Af-
ter contrast agent administration (iopromide, 300 mg io-
dine/ml; Ultravist 300, Schering, Berlin, Germany), the
parenchyma of the mass displayed evident enhancement
in the arterial phase and vivid enhancement in the portal
phase. The CT values of the parenchyma on the plain scan,
arterial, and portal phase were 43.5 Hounsfield units (HU),
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Figure 1. The sonography performed for a 31-year-old woman indicates an increased echogenicity nodular area (white arrowhead) in the mass.

112.7 HU, and 149.4 HU, respectively (Figures 2B and 2C). An
irregular hypoattenuation area was indicated on both the
arterial phase and portal phase. The adjacent left renal re-
gion was compressed but not displaced.

The parenchyma in the lesion was predominantly het-
erogeneously hyperintense on T2-weighted images (T2WI)
and iso-hypointense on T1-weighted images (T1WI) (3T
Siemens Magnetom Verio, Erlangen, Germany) (Figures 3A
and 3B). There was nodular hypointensity in the interior of
the mass on both T2WI and T1WI (Figures 3A and 3B). Par-
ticularly, the parenchyma was evidently hyperintense on
diffusion-weighted imaging (DWI) (b value = 800) (Figure
3C) and hypointense on the apparent diffusion coefficient
(ADC) map. This imaging characteristic implied that water
diffusion in the parenchyma was restricted. After admin-
istration of the intravenous gadolinium contrast agent
(gadopentetate dimeglumine; Bayer Schering Pharma AG,
Berlin, Germany), the noncalcified area of the mass was in-
dicated quickly, with vivid enhancement in the early arte-
rial phase, portal phase, and contrast agent wash out in the
equilibrium phase (Figures 3D-3F), and the edge of the cal-
cific area showed moderate central enhancement (Figures
3E and 3F). The mass had a boundary with the left kidney.
Lymphadenopathy was not present in the abdomen.

Laparoscopic resection of the retroperitoneal tumor
was performed, and one 5.5 × 4.0 × 4.0 cm3 mass was

identified in the left perirenal space. The mass adhered
to the left kidney envelope and peritoneum, and there
was some vasa vasorum under the tumor. Macroscopi-
cally, the incisal surface of the mass specimen was grayish-
red with an exquisite texture. Hematoxylin-eosin (HE)
staining showed that the well differentiated cartilaginous
tissue zone was surrounded by dense ovoid hyperchro-
matic cellularity with a confluence transition (Figure 4A).
The tumor cells presented a solid and patchy growth pat-
tern along with gross neovascularization and were ar-
ranged similar to that in the hemangiopericytoma (Fig-
ure 4B); however, some areas of the lesion showed sparse
cellularity and rarefied interstitial tissue. Based on these
histopathologic findings, the tumor was diagnosed as a
primary mesenchymal chondrosarcoma.

After 6 months of operation, the patient underwent ab-
dominal and pelvic CT, and no recurrence or metastasis
was found in any abdominal organ (Figure 5).

3. Discussion

Primary retroperitoneal ESMC is a rare and aggressive
malignancy and shows a poor prognosis (5, 6). The etiology
of ESMC has not been fully elucidated; however, some stud-
ies have found that the chromosomal translocation might
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Figure 2. Axial CT images. A, Homogeneous iso-attenuation mass with nodular calcification (white arrowhead) is detected on plain scan; B, Parenchyma of the mass shows
enhancement (black arrowhead) in the arterial phase and C, Vivid enhancement (black arrowhead) in the portal phase.

play an important role in its pathogenesis, although the
precise molecular mechanism was not identified (7).

Histologically, ESMC has a typical pattern consisting
of both primitive small spindle-shaped mesenchymal cells
with a very dense distribution and well-defined islands of
cartilaginous tissue. In addition, dilated vascular channels
in the mass resemble hemangiopericytomas (8, 9).

Mesenchymal chondrosarcoma generally occurs in the
2nd and 3rd decades of life (6), and most patients show
nonspecific symptoms except for pain and swelling and
epigastric discomfort. Early and accurately diagnosing
or prompting the probability of this tumor is significant
for making treatment protocols and the operational plan.
Imaging examinations such as CT, MRI, and ultrasonogra-
phy play an important role in diagnosing and evaluating
this malignant tumor.

Abdominal enhancement CT is a useful examination to
diagnose and evaluate retroperitoneal tumors, especially
for tumors that contain calcium foci. Previous studies
have indicated that a large soft-tissue mass with extensive

ring- and arc-like calcific foci is a typical imaging feature
of primary ESMC (1, 4), as well as slight heterogeneous en-
hancement in the periphery of the mass and no evident
enhancement in most of the mass (4). However, in our
case, gross, nodule-like calcification was evident in the le-
sion, and a significant and gradual enhancement pattern
in the parenchymal and inner hypoattenuation foci was
observed. Biphasic enhanced CT may provide more use-
ful imaging information regarding the blood supply of pri-
mary ESMC. We believe this enhancement pattern is con-
sistent with the abundant dilated vascular channel in the
mass. Moreover, a different proportion of the parenchyma
component to the calcific area induces different imag-
ing features; the majority of features in this case of pri-
mary ESMC contain neoplasm parenchyma, which is signif-
icantly different than previously reported cases.

MRI examination is more sensitive to explore the in-
ner components of tumors, and DWI is a very helpful imag-
ing method to evaluate cellularity in the mass by observ-
ing water molecular diffusion. In this case, most of the
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Figure 3. MRI images showing the lesion was heterogeneous hyperintense with nodular hypointense calcium foci (white arrowhead) on T2 weighted image (T2WI) (A), iso-
hypointensity with hypointense calcification (white arrowhead) on T1 weighted image (T1WI) (B), and hyperintensity with hypointense calcification on diffusion-weighed
imaging (DWI) (C); the parenchyma of the mass showed quick enhancement (black arrowhead) in the arterial phase (D) and vivid enhancement (black arrowhead) in the
portal phase (E), along with contrast agent wash out (black arrowhead) in the equilibrium phase (F); the edge of the calcific area showed centrality enhancement (white
arrowhead) in the portal phase and equilibrium phase (E and F).

parenchyma in the lesion showed heterogeneous hyper-
intensity on T2WI and iso-hypointensity on T1WI. Particu-
larly, the mass indicated hyperintensity on DWI and hy-
pointensity on the ADC map. These MRI features imply

the dense cellularity of tumor cells, consistent with our
pathological findings. Multiphase contrast-enhanced MRI
is more detailed than biphasic enhanced CT and dynam-
ically shows the vivid enhancement degree and wash-in-
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Figure 4. Microscopic examination confirmed the cartilaginous tissue area (white arrowhead) surrounded with dense hyperchromatic cellularity (black arrowhead) and a
transition belt of two components (black arrow) (A) (H&E staining, × 100); the neoplastic cells are arranged similar to those in hemangiopericytoma (black arrowheads) (B)
(× 400)

Figure 5. Axial CT image indicated no tumor recurrence in the left perirenal space,
after 6 months of the operation.

wash-out enhancement pattern of primary ESMC, repre-
senting an abundant blood supply. Nodular calcification
was hypointense in the interior of the mass on T1WI, T2WI
and DWI. Similar to some previous reports, heterogeneous
enhancement within calcified areas in the lesion of pri-
mary ESMC was seen in the orbit (9) or limb (7, 10). In our
case, the calcific area showed moderate centrality enhance-
ment in the equilibrium phase. However, we presume that
the enhancement area in the so-called calcific area may
be the transfer area containing cartilage and parenchyma
cells with neoplasm blood vessels based on the histopatho-
logic features in this primary ESMC.

Retroperitoneal primary ESMC is necessarily differen-
tiated from common retroperitoneal tumors, including

schwannoma, solitary fibrous tumor, and Castleman dis-
ease. Schwannoma typically appears with mucinous de-
generation or large necrosis areas, indicated as hypoatten-
uation on CT and hyperintensity on T2WI and hypointen-
sity on T1WI, and these tumors seldom contain calcium
foci or small granular calcifications (11), a finding that is
more different than that in the retroperitoneal primary
ESMC. Because of dense cellularity in the primary ESMC,
the DWI signal of neoplasm parenchyma is higher than
that in schwannoma. On CT and MRI, the common appear-
ances of both the solitary fibrous tumor and Castleman dis-
ease are well-defined masses with evident enhancement
(12). These imaging features are similar to our case of pri-
mary ESMC. However, Castleman disease usually shows a
homogeneous solitary mass surrounded by small satellite
nodules, and both solitary fibrous tumors and Castleman
disease show no evident calcification in the lesions. These
imaging characteristics may be helpful in differentiating
primary ESMC from Castleman disease.

In addition to marked calcification in the well-
circumscribed mass, primary ESMC in the retroperi-
toneum may appear as significant enhancement with a
gradual enhancement pattern on biphasic enhanced CT
and a wash-in-wash-out enhancement pattern on multi-
phase contrast-enhanced MRI. Due to the dense cellularity
of the parenchyma resulting in hydrogen diffusion-
hindering obstacles, the mass shows hyperintensity on
DWI. We present the imaging features of this new case
of primary ESMC to enrich the imaging knowledge of
this tumor and look forward to providing valuable imag-
ing information to diagnose and differentiate primary
ESMC from common retroperitoneal tumors; however,
additional study is necessary to explore the imaging
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characteristics of this tumor.
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