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Pleomorphic liposarcoma of bone: a rare
primary malignant bone tumour
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C. L. M. H. Gibbons?, U. Oppermann' and N. A. Athanasou'”

Abstract
Background: Liposarcoma is an extremely rare primary bone sarcoma.

Case presentation: We report a case of primary pleomorphic liposarcoma that arose in an 18 year old male in the
metaphysis of the left tibia. Plain radiographs showed a partly sclerotic lesion and MR imaging a heterogeneous
tumour predominantly isointense on T1- and high-signal on T2-weighted sequences with focal areas of increased T1
signal that suppressed with fat saturation. PET/CT showed marked FDG uptake (SUV = 17.1) in the primary tumour as
well as a metastasis in the right distal femur and multiple small pulmonary metastases. Histologically, the tumour was
a pleomorphic liposarcoma containing large tumour cells with vacuolated cytoplasm and hyperchromatic pleomor-
phic nuclei as well as numerous lipoblasts and scattered brown fat-like cells. Tumour cells strongly expressed FABP4/
aP2, a marker of adipocyte differentiation, and UCP1, a marker of brown fat, but not $100. The case was treated with
neoadjuvant MAP chemotherapy, resulting in extensive (> 95%) necrosis in the primary tumour and almost complete

resolution of the femoral and pulmonary metastases.

Conclusions: Pleomorphic liposarcoma can present as a sclerotic primary malignant bone tumour; markers of
adipose differentiation are useful in histological diagnosis and neoadjuvant MAP chemotherapy results in significant

tumor necrosis.
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Background

Liposarcoma is an extremely rare primary malignant
bone tumour defined in the 2005 AFIP Fascicle as “A
malignant tumor with differentiation towards adipo-
cytes” [1]. Catto and Stevens [2], reviewing the world
literature in 1963, could find only 15 cases of primary
bone liposarcoma; they noted that most reported cases
were pleomorphic sarcomas and considered only one
case, that reported by Dawson in 1955 [3], as completely
convincing. In 1982 Addison and Payne accepted only six
examples of this tumour in previously published reports
[4]. Subsequently, other cases have been reported, but
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there is considerable uncertainty regarding the histologi-
cal diagnosis and optimum treatment of this rare tumour.

We report the clinical, radiological (including MRI and
PET/CT) and pathological findings in a case of primary
pleomorphic liposarcoma that arose in the proximal
tibia of an 18 year old male. We also review the litera-
ture regarding primary liposarcoma of bone and reassess
diagnostic criteria and treatment options in the light of
our findings.

Case presentation

An 18 year old white male presented with a 6 month his-
tory of discomfort and swelling in his left knee. An X-ray
and MRI of the left knee revealed a large, partly miner-
alized tumour in the medial tibial diaphysis. In his past
history, the patient had been diagnosed at birth with
coarctation of the aorta and primary lymphoedema. Bal-
loon dilatation angioplasty was successfully performed
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on day 13 of life. Subsequent cardiac medical manage-
ment included nifedipine between the ages of 4 and 9;
this was later switched to atenolol because of lymphoe-
dema. His phenotype was consistent with a variant of
Irons—Bianchi syndrome or “Milroy-like” lymphoedema.
Further details of his medical history and treatment
are described elsewhere [5]. Genetic testing to date has
proven negative for pathogenic variants, including the
“Red Cell gene panel” and the 23 genes in the “Rasopa-
thy panel” although heterozygous variations of uncertain
clinical significance were identified in the FAT4 gene
(c.8290A > C and ¢.12070C > T). He had also received
topical bleomycin and acitretin for persistent plantar
viral warts. The patient had no family history of congeni-
tal syndromes, but there was a strong family history of
cancer including renal cell carcinoma, skin cancer, bowel
cancer and breast cancer in second-degree relatives.

Radiological findings

Plain radiographs demonstrated a poorly defined, per-
meative, radiolucent lesion, centred in the proximal tib-
ial meta-diaphysis. A pathological fracture was present
(Fig. 1).

There was postero-medial cortical destruction with
adjacent areas of ossification. There was evidence of low
density in the medial soft tissue mass, raising the possi-
bility of a fatty matrix.

Fig. 1 a AP and lateral b plain radiographs demonstrate an ill-
defined radiolucent lesion in the proximal tibial metadiaphysis (black
arrows) with posteromedial cortical destruction and adjacent ossifica-
tion (black arrowheads). A medial soft tissue mass with low density
raises the possibility of a fatty matrix (white arrow). A pathological
fracture is present (white arrowhead)
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Magnetic resonance imaging (MRI) showed that the
tumour filled the medullary cavity of the proximal tibial
metaphysis; it had an ill-defined margin and crossed the
physis extending to the subarticular surface but there was
no intra-articular extension (Fig. 2). Extensive medial
cortical destruction was associated with an almost cir-
cumferential spiculated soft tissue mass which had dis-
placed the calf musculature and popliteal neurovascular
bundle. The tumour breached the deep fascia and the
interosseous membrane. The lesion was of heterogeneous
isointense signal on T1- and high signal on T2-weighted
images. Areas of high T1 signal suppressed on fat satura-
tion sequences, supporting a partly fatty matrix. A patho-
logical fracture was clearly seen extending transversely
across the proximal tibia.

Positron emission tomography with fluorodeoxy-
glucose (FDG) integrated with computed tomography
(PET/CT) confirmed an ill-defined proximal tibial lesion
with medial cortical destruction and a large soft tissue
mass containing areas of fat attenuation and ossification
(Fig. 3a). The tumour showed marked FDG uptake with
a standardised uptake value (SUV) of 17.1 and a band
of relative photopaenia in the region of the undisplaced
transverse pathological fracture. A further focus of mark-
edly increased FDG uptake with an SUV of 13.5 was seen
in a lateral distal femoral lesion which was presumed to
represent a metastasis (Fig. 3b). Eight small bilateral pul-
monary nodules (maximum 4 mm) were also noted on
the PET/CT scan consistent with lung metastases. There
was no lymphadenopathy, and no fat or other soft tissue
lesion was noted.

Histological findings

Histology of a biopsy of the tibial mass revealed a prolif-
eration of malignant cells that had vacuolated cytoplasm
and large atypical pleomorphic nuclei (Fig. 4). There were
vacuolated tumour giant cells and numerous small lipo-
blast-like cells with a single cytoplasmic fat vacuole and
hyperchromatic nuclei as well as brown fat-like cells with
multiple small fat vacuoles (Fig. 4a, b). There were fre-
quent mitotic figures, many of which were atypical. No
evidence of osteoid formation was seen. There was infil-
tration of cancellous bone and evidence of lymphovas-
cular invasion. Immunohistological analysis showed that
the malignant cells strongly expressed FABP4/aP2 [6, 7],
a marker of adipocyte differentiation and UCP1 [8-10], a
marker of brown adipose tissue (Fig. 4c, d); there was no
expression of S100, desmin, smooth muscle/muscle actin,
myogenin, CD34, CD31, CD30, CD45, cytokeratin, epi-
thelial membrane antigen, CD99 or CD117. Cytogenetic
analysis showed that there was no evidence of MDM2 or
CDK4 amplification. The morphological and immunohis-
tochemical features were thought to be most in keeping
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Fig. 2 Magnetic Resonance Imaging (MRI) of the proximal tibial lesion. a Coronal STIR, b coronal T1-, ¢ axial T1-, d axial T2-weighted and, e axial pro-
ton density with fat saturation. The images demonstrate an ill-defined proximal tibial medullary based lesion extending to the subarticular surface.
There is extensive cortical destruction with an almost circumferential soft tissue mass, which has a spiculated appearance (black arrows) displacing
the posterior muscles and popliteal neurovascular bundle. Tumour breaches the deep fascia anteriorly to extend into the subcutaneous tissues and
penetrates the interosseous membrane to extend around the anterolateral tibial cortex. Heterogeneous partly high T1 signal suppresses with fat
saturation sequences supporting a partly fatty matrix (white arrowheads). The pathological fracture is clearly seen extending transversely across the
proximal tibia (white arrows)

with a diagnosis of primary pleomorphic liposarcoma of
bone.

Oncological and surgical treatment

The patient was treated with two cycles of neoadjuvant
multi-agent chemotherapy, comprising methotrex-
ate, doxorubicin and cisplatin (MAP), as per the closed
European American Osteosarcoma (EURAMOS) trial.
His baseline pre-treatment 2D transthoracic echocardio-
gram was within normal limits with an ejection fraction
of 70%. The patient tolerated the chemotherapy well with

clinical improvement after 2 cycles of chemotherapy as
evidenced by a significant reduction in his analgesia use.
The preoperative MRI showed an interval reduction of
the large primary left tibial lesion but an increase in size
and interval of the right distal femoral lesion. The pre-
operative PET scan demonstrated a discordant excellent
metabolic response to neoadjuvant chemotherapy within
both the primary tumour and the metastatic lesions. The
FDG uptake was significantly reduced in the primary
tumour of the tibia from 17.1 to 2.7 and the focus in the
femur and right tibia showed only background activity.
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Fig. 3 Axial CT and PET/CT imaging of the proximal tibial lesion. a
Axial CT imaging shows medial cortical destruction and a large soft
tissue mass containing areas of fat attenuation (white arrowheads)
and ossification (black arrows). b A coronal fused PET/CT image
shows there is marked FDG uptake in the proximal tibial tumour as
well as in a lateral distal femoral metastasis (white arrow). No other

lipomatous lesion or tumour is present

The majority of the bilateral pulmonary nodules had also
resolved.

The patient underwent an uncomplicated surgical
resection of the primary tumour in the proximal tibia and
the lesion in the distal femur with reconstruction using
a linked distal femur and proximal tibial endoprosthe-
sis (Stanmore Implants, UK) (Fig. 5). At operation, the
left proximal tibial tumour was noted to be yellow and
necrotic; it filled the medullary cavity and had spread
through the bone cortex into covering soft tissues. A sec-
ond yellow nodule was present in the left distal femur.
Histologically, the resected tibia contained only a small
amount of residual viable tumor that was similar mor-
phologically and immunohistochemically to that seen in
the biopsy. There was extensive (> 95%) tumor necrosis as
a consequence of neoadjuvant chemotherapy.
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Post-operative adjuvant chemotherapy was considered
appropriate in this case because of the excellent response
to chemotherapy. As routine cardiac assessment demon-
strated an asymptomatic significant reduction in ejection
fraction (70-53%), adjuvant chemotherapy was changed
to 5 cycles of ifosfamide and etoposide, because of the
previously reported activity of ifosfamide in liposar-
coma [11]. 12 months after surgical excision of the tibial
and femoral lesions, the patient is well with no evidence
of metastasis or recurrence on clinical and radiological
(including PET scan) follow up.

Discussion

Although liposarcoma is a relatively common malignant
soft tissue tumour, it has only rarely been reported in
bone (Table 1). In most of these reports, the tumour was
simply described as a primary bone sarcoma containing
numerous vacuolated pleomorphic tumour cells with the
tumour considered to represent a liposarcoma mainly on
cytomorphological grounds [2—4, 12-29]. Several of these
reports have been questioned on the basis of histological
interpretation and uncertainty as to whether the lesion
was entirely located within bone. In more recent reports,
five such tumours have been specifically designated as
pleomorphic liposarcomas [30-34]. In the majority of
reported cases, liposarcoma of bone has been noted to
develop in major long tubular bones including femur, tibia
and humerus with most cases located in the lower limb.
The tumour has been reported to occur over a wide age
range (13-69 years), with an average age of 38 years; only
six of the cases previously reported occurred in patients
under the age of 25 years. In our case, the tumour arose in
the proximal tibia of an 18 year old male.

In most previous reports, plain radiographs of primary
liposarcoma of bone have shown an ill-defined osteolytic
lesion, but sclerotic areas have also been noted [4, 21,
22, 25, 32]. In this case, the tumour contained spiculated
areas of ossification with evidence of cortical destruction
and a soft tissue mass. These features suggested osteoid/
bone formation and the favored radiological diagno-
sis pre-biopsy was osteosarcoma. MRI showed that the
lesion was of heterogeneous isointense signal on T1- and
high signal on T2-weighted sequences respectively. Areas
of high T1 signal suppressed with fat saturation, support-
ing a partly fatty matrix. Heterogeneous hyper-intensity
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and is composed of numerous lipoblasts and large pleomorphic cells, which have vacuolated cytoplasm and atypical nuclei. b Lipoblasts and
brown fat-like cells are seen within the tumour. Immunohistochemistry shows the tumor cells express FABP4/aP2 (c) and UCP1 (d)

on T1 and T2-weighted images has been described
in previous case reports [32, 34]. Haemorrhage could
account for high T1 and T2 signal areas but, in our case
methaemoglobin did not suppress with fat saturation.
Our case showed typical histological features of pleo-
morphic liposarcoma. There were numerous small and
large lipoblasts as well as many large tumour cells with
vacuolated cytoplasm and highly pleomorphic nucleij; in
addition, there were many brown fat-like cells with atypi-
cal large hyperchromatic nuclei. Tumour cells strongly

expressed FABP4/aP2, a marker of adipose differentia-
tion [6], and UCP1, a marker of brown fat cells [8-10].
FABP4/aP2 has consistently been shown to be expressed
in soft tissue tumours of adipose differentiation and is
useful in distinguishing primary pleomorphic liposar-
coma from other soft tissue pleomorphic sarcomas [6].
FABP4/aP2 is also expressed by brown and white fat
cells in hibernoma of bone [7]. In our case, expression
of FABP4/aP2 was useful in confirming the morphologi-
cal diagnosis of primary pleomorphic liposarcoma and
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Fig. 5 Post-resection AP plain radiograph demonstrates a Stanmore
prosthesis with integral distal femur and modular proximal tibial
component

excluding osteosarcoma and un-differentiated pleomor-
phic sarcoma, both of which are FABP4/aP2 negative [6].
Expression of UCP1 was consistent with the finding of
numerous brown fat-like cells within the tumour. UCP1
was also expressed by lipoblasts in the tumour. Our case
did not show tumour cell expression of S100 or evidence
of MDM2/CDK4 amplification. Absence of S100 has
been noted in more than 50% of soft tissue pleomorphic
liposarcomas in which MDM2 and CDK4 amplification is
also typically absent [35].

Most previously reported intraosseous liposarco-
mas have been noted to exhibit morphological fea-
tures in keeping with the pleomorphic liposarcoma
subtype. However, other high-grade primary malignant
tumours containing liposarcomatous elements have been
described in bone. These include a liposarcoma contain-
ing osteosarcomatous foci [25], a mesenchymoma of
bone showing liposarcomatous features [36] and a pri-
mary dedifferentiated liposarcoma of the femur that pre-
sented as a malignant fibrous histiocytoma [29]. Downey
et al. [25] specified that several criteria must be met for
the acceptance of a diagnosis of a primary intraosseous
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liposarcoma of bone. First, it must be proved that the
tumour has arisen primarily within the bone i.e. that it
is not a metastatic deposit and that it is not periosteal
in origin, involving the cortex and marrow secondarily.
In addition, a predominance of immature pleomorphic,
often bizarre, uni-globular and multi-globular lipoblasts
should be noted histologically. Our case meets these
criteria, having arisen within the tibia and containing
numerous vacuolated tumor cells including lipoblasts. It
should be noted that the WHO definition of liposarcoma
of bone does not exclude origin from the bone surface
[37]; it specifies that the tumour is “a malignant neoplasm
whose phenotype recapitulates fat and arises within or on
the bone surface” Based on the findings in the present
case, we propose that immunophenotypic expression of
markers of adipocyte differentiation (i.e. FABP4/aP2 and
UCP1) could usefully be added to the list of criteria for
the diagnosis of primary liposarcoma of bone.

Outcome following surgery alone of primary lipo-
sarcoma of bone is relatively poor, and there is little
data on the use of adjuvant or neoadjuvant chemother-
apy or radiotherapy. A review of the literature shows
that 16 patients (55%) died after a mean of 13 (range,
%-36) months, whereas 11 (38%) were alive at a mean
follow-up of 28 (range 5-60) months (Table 1). Only five
cases were treated with chemotherapy. In one case neo-
adjuvant MAP chemotherapy resulted in 54% tumour
necrosis; after surgery the treatment was switched to
ifosfamide and etoposide with no recurrence reported
after 13 months follow-up [18]. Torigoe et al. reported
no effect of high dose ifosfamide; a change to cispl-
atin and doxorubicin resulted in liver toxicity and dete-
rioration [32]. Macmull et al. [28] found no effect with
doxorubicin, and when chemotherapy was changed to
ifosfamide and etoposide no relapse after 16 months fol-
low up. In a further two cases treated with chemotherapy;,
there was no reported efficacy, both patients dying within
1.5 years of follow-up [19, 20]. There is now discussion
within the sarcoma community that rare high-grade pri-
mary malignant bone tumours should have their chemo-
therapy tailored according to their individual histological
subtype [38, 39]. In our case neoadjuvant MAP treatment
resulted in an unexpectedly good tumour response after
two cycles, with background FDG signal of the meta-
static sites of disease and more than 95% necrosis in the
primary tumor noted after surgery. Pleomorphic liposar-
coma of bone is rare tumour and there is no clinical trial
data available to guide the optimal chemotherapeutic
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approach. Treatment findings in our case provide some
support for the use for neoadjuvant MAP chemotherapy
to treat this rare tumour.

Authors’ contributions

GT, JMB, SP and NAA were the major contributors in writing the manuscript.
NAA made the final editing of the manuscript. SW and CG cared for the
patient during his time in the hospital and provided details of surgical and
oncological treatment. KB, CM, AK, ZO, UO assisted in the radiological and
pathological data collection and the preparation of the manuscript. All
authors read and approved the final manuscript.

Author details

! Nuffield Department of Orthopaedics, Rheumatology and Musculoskeletal
Sciences, Nuffield Orthopaedic Centre, University of Oxford, Oxford OX3 7HE,
UK. 2 Sarcoma Service, Nuffield Orthopaedic Centre, Oxford, UK. * Department
of Radiology, Nuffield Orthopaedic Centre, Oxford, UK. 4 Department of Radiol-
ogy, Churchill Hospital, Oxford, UK.

Acknowledgements

We would like to thank Sarah Turton for typing the manuscript and Professor
P.Mortimer and Professor S Mansour, Clinical Genetics, St George's University
Hospital for providing genetic profiling information.

Competing interests
The authors declare that they have no competing interests.

Availability of data and materials
Not applicable. This is a case study and patient’s data is held by the Hospital.

Consent to publish
Consent form was obtained from the patient for publication of this case report
and accompanying images.

Ethics approval and consent to participate

This study was approved by the Central Oxford Research Ethics Committee
(C01.070 and C01.071). Informed consent was obtained from the patient for
publication of this case report.

Funding

This study was supported in part by Cancer Research UK and the European
Union through funding of the EuroBioNet and EuroSarc consortiums. The
funders played no role in the collection of data, interpretation of results or
writing the manuscript.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Received: 20 October 2017 Accepted: 5 February 2018
Published online: 09 February 2018

References

1. Unni KK, Inwards CY, Bridge JA, Kindblom LG. Wold LE. AFIP Atlas of
tumour pathology fourth series fascicle: AFIP; 2005. p. 313.

2. Catto M, Stevens J. Liposarcoma of bone. J Pathol Bacteriol.

1963,86:248-53.

Dawson EK. Liposarcoma of bone. J Pathol Bacteriol. 1955;70:513-20.

4. Addison AK, Payne SR. Primary liposarcoma of bone. J Bone Joint Surg
(Am). 1982,64(2):301-4.

5. Ferguson JS, Gunatheesan S, Brice G, Hastings R, Newbury-Ecob R, Mor-
timer PS, Mansour S. Primary lymphedema with coarctation of the aorta:
possible new syndrome or variant of lrons—Bianchi syndrome? Am J Med
Genet A. 2011;155A(11):2762-5.

w

6.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

32.

33

34.

Page 8 of 9

Bennet JH, Shousha S, Puddle B, Athanasou NA. Immunohistochemical
identification of tumours of adipocytic differentiation using an antibody
to aP2 protein. J Clin Pathol. 1995;48:950-4.

Vlychou M, Teh J, Whitwell D, Athanasou NA. Intraosseous hibernoma: a
rare adipocytic bone tumour. Skeletal Radiol. 2016;45:1565-9.

Enerback S. Brown adipose tissues in humans. Int J Obesity.
2010;34(Suppl 1):543-6.

Lowell BB, Susslic V, Harmann A, Lawitts JA, Himms-Hagen J, Boyer

BB, Kozak LP, Filer JS. Development of obesity in transgenic mice after
genetic abortion of brown adipose tissue. Nature. 1993;366:740-2.

. Ricquier D, Casteilla L, Bouillaud F. Molecular studies of the uncoupling

protein. FASEB J. 1991,5:2237-42.

. Sanfilippo R, Bertulli R, Marrari A, Fumagalli E, Pilotti S, Morosi C, Messina

A, Dei Tos AP, Gronchi A, Casali PG. High dose continuous-infusion ifosfa-
mide in advanced well-differentiated/dedifferentiated liposarcoma. Clin
Sarcoma Res. 2014;4(1):16.

. Fender FA. Liposarcoma: report of a case with intracranial metastases. Am

J Pathol. 1993;9:909-14.

. Barnard L. Primary liposarcoma of bone. Arch Surg. 1934;29:560-5.
. Rehbock DJ, Hauser H. Liposarcoma of bone: report of two cases and

review of literature. Am Assoc Cancer Res J. 1936;27:37-44.

. Duffy J, Stewart FW. Primary liposarcoma of bone. Report of a case. Am J

Pathol. 1938;14:621-6.

. Retz LD. Primary liposarcoma of bone. Report of a case and review of the

literature. J Bone Joint Surg Am. 1961;43:123-9.

. Johnson LC, Vetter H, Putschar WG. Sarcomas arising in bone cysts.

Virchows Archiv Pathol Anat Physiol Klin Med. 1962;335:428-51.

. Goldman RL. Primary liposarcoma of bone. Am J Clin Pathol.

1964;42:503-8.

. Ross CF, Hadfield G. Primary osteo-liposarcoma of bone (malignant

mesenchymoma). Report of a case. J Bone Joint Surg Br. 1968;50:639-43.
Schwartz A, Shuster M, Becker SM. Liposarcoma of bone. J Bone Joint
Surg (Am). 1970;,52:171-7.

Larsson SE, Lorentzon R, Boquist L. Primary liposarcoma of bone. Acta
Orthop Scand. 1975;46:869-76.

Schneider HM, Wunderlich T, Puls P. The primary liposarcoma of bone.
Arch Orthop Trauma Surg. 1980;96:235-9.

Pardo-Mindan FJ, Ayala H, Joly M, Gimeno E, Vazquez JJ. Primary
liposarcoma of bone. Light and electron microscope study. Cancer.
1981,48:274-80.

Cremer H, Koischwitz D, Tismer R. Primary osteoliposarcoma of bone. J
Cancer Res Clin Oncol. 1981;101:203-11.

Downey EF Jr, Worsham GF, Brower AC. Liposarcoma of bone with osteo-
sarcomatous foci. Skeletal Radiol. 1982;8:47-50.

Kenan S, Lewis MM, Abdelwahab IF, Hermann G, Klein MJ. Case report
652. Primary intraosseous low grade myxoid sarcoma of the scapula
(myxoid liposarcoma). Skeletal Radiol. 1991;20:73-5.

Seo T, Nagareda T, Shimano K, Saka N, Kashiba K, Mori T, Sakagami

M. Liposarcoma of temporal bone: a case report. Auris Nasus Larynx.
2007;34:511-3.

Macmull S, Atkinson HD, Saso S, Tirabosco R, O’'Donnell P, Skinner JA.
Primary intra-osseous liposarcoma of the femur: a case report. J Orthop
Surg (Hong Kong). 2009;17:374-8.

Zhang S, Wang XQ. Primary dedifferentiated liposarcoma of the femur
presenting with malignant fibrous histiocytoma: a case report and review
of the literature. Oncol Lett. 2014;8:663-6.

Torrok G, MellerY, Maor E. Primary liposarcoma of bone. Bull Hosp Jt Dis.
1983;43:28-37.

. Hamlat A, Saikali S, Gueye EM, Le Strat A, Carsin-Nicol B, Brassier G.

Primary liposarcoma of the thoracic spine: case report. Eur Spine J.
2005;14:613-8.

Torigoe T, Matsumoto T, Terakado A, et al. Primary pleomorphic liposar-
coma of bone: MRI findings and review of the literature. Skeletal Radiol.
2006;35:536-8.

Lmejjati M, Loga C, Haddi M, Hakkou M, BenAli SA. Primary liposarcoma
of the lumbar spine. Joint Bone Spine. 2008;75:482-5.

Rasalkar DD, Chow LTC, Chu WC, Cheng FW, Li CK. Primary pleomorphic
liposarcoma of bone in an adolescent: imaging features of a rare entity.
Pediatr Radiol. 2011,41:1342.



Tiemeier et al. Clin Sarcoma Res (2018) 8:2

35.

36.

37.

Coindire J, Pedeutour F. Pleomorphic liposarcoma. In: Fletcher CDM,
Bridge JA, Hogendoorn PCW, Mertens F, editors. WHO Classification of
tumours of bone and soft tissues. Lyons: IARC; 2013. p. 42-3.

Schajowicz F, Cuevillas AR, Silberman FS. Primary malignant mesenchy-
moma of bone. A new tumor entity. Cancer. 1966;19:1423-8.

Rosenberg A, Szuhai K. Liposarcoma. In: Fletcher CDM, Bridge JA, Hogen-
doorn PCW, Mertens F, editors. WHO classification of tumours of bone
and soft tissues. Lyons: IARC; 2013. p. 342.

Page 9 of 9

38. Dangoor A, Seddon B, Gerrand C, Grimer R, Whelan J, Judson I. UK

guidelines for the management of soft tissue sarcomas. Clin Sarcoma Res.
2016;6:20.

39. The ESMO/European Sarcoma Network Working Group. Soft tissue and

visceral sarcomas: ESMO Clinical Practice Guidelines for diagnosis, treat-
ment and follow-up. Ann Oncol. 2014;25(suppl 3):iii102-12.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal
* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolMed Central




	Pleomorphic liposarcoma of bone: a rare primary malignant bone tumour
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Radiological findings
	Histological findings
	Oncological and surgical treatment

	Discussion
	Authors’ contributions
	References




