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Background. Pleomorphic liposarcoma (PLPS) accounts for less than 5% of liposarcoma, and its metastasis to bone is rare. As a
high-grade tumor, PLPS is reported to be more invasive with high local recurrence and distant metastasis. Here, we report a case
of PLPS of the femur and undertake a review of the literature. Case Presentation. A 58-year-old man presented with a big mass at
posterior aspect of his left thigh. The computed tomography of the chest for staging revealed two nodules at the left upper lung
field. Wide resection of the soft tissue mass at the left thigh was performed by a general surgeon. Thoracotomy and wedge
resection of the lung nodules was carried out by a cardiothoracic surgeon. Pathologic diagnosis suggested PLPS. Three years
later, he was presented with sudden right hip pain after he slipped. The plain radiograph revealed an osteolytic lesion at the
right proximal femur with minimally displaced pathological fracture. The MRI showed the presence of a tumor at the proximal
part of the right femur and its soft tissue invasion. The patient underwent en bloc proximal femur wide resection followed by
cemented long-stem bipolar hemiarthroplasty. The final histopathology report from definite surgery specimen revealed
pleomorphic spindle, round, and polygonal cells arranged in sheets, short fascicles, and storiform arrays. There were no
complications, adverse outcomes, or recurrence reported at six months after surgery. The patient could walk without gait aid
and had good functional outcomes according to the TESS questionnaire. Conclusion. PLPS is a highly aggressive tumor with a
high distant metastatic rate. The definite diagnosis of PLPS is made on the basis of histopathology. Surgical treatment
involving wide resection that aims to achieve a negative margin is the best option currently available, and we recommend
treating bone metastasis from PLPS as the primary site of the tumor. The effect of chemotherapy and radiotherapy in
preventing postoperative recurrence is still unclear and requires further studies.

1. Introduction

Soft tissue sarcoma (STS) constitutes around 20% of all the
adult sarcomas, and liposarcoma is its common subtype
[1]. According to the 4th AFIP fascicle, by definition, lipo-
sarcoma is a malignant tumor that has differentiation
towards adipocytes [2]. Based on adipocyte differentiation,
World Health Organization classified liposarcoma into three

groups and five types: well-differentiated/dedifferentiated
liposarcoma (WDL/DDL), myxoid/round-cell liposarcoma
(MRC), and pleomorphic liposarcoma (PLPS) [3]. PLPS
accounts for less than 5% of liposarcoma, and its metastasis
to bone is rare [4]. As a high-grade tumor, PLPS is reported
to be more invasive with high local recurrence and distant
metastasis in 30–50% of cases [5, 6]. The commonest site
for this tumor is the lower extremity, and less common
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anatomical sites are the retroperitoneum, lungs, mediasti-
num, and bones [5, 7]. According to the literature reviews,
there are few bone metastasis reports from PLPS [8, 9],
and the treatment strategies are still unclear. Although surgi-
cal resection is the mainstay of treatment, there is substantial
uncertainty about histological diagnosis and the best suitable
treatment of this rare tumor [10].

n this case report, we provided an overview of the clini-
cal, radiological, and pathological findings in a case of
metastatic PLPS in the proximal femur of a 58-year-old
male. We also reviewed the literature about PLPS of bone

and proposed revised diagnostic criteria as well as treatment
options according to our findings.

2. Case Presentation

A 58-year-old man presented with a big mass at posterior
aspect of his left thigh. The computed tomography (CT) of
the chest for staging revealed two nodules at the left upper
lung field. Wide resection of the soft tissue mass at the left
thigh was carried out by a general surgeon (Figure 1). Car-
diothoracic surgeon performed thoracotomy and wedge

Figure 1: Specimen of soft tissue tumor (the primary tumor) after wide resection.

Figure 2: Plain radiograph revealed osteolytic lesion at right proximal femur with minimally displaced pathological fracture at the
intertrochanteric region.
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resection of the lung nodules. The pathological report of
mass at left thigh suggested PLPS, and tumor breakthrough
capsule and lung nodules were metastatic PLPS. The patient
was treated postoperatively with radiotherapy at left thigh
for local control and chemotherapy with 6 cycles of doxoru-
bicin and ifosfamide regimen for systemic control.

Three years later, he presented with sudden right hip pain
after he slipped and was brought to the hospital by an ambu-
lance. The physical examination revealed that he could not
bear weight on his right hip. There was no apparent defor-
mity and palpated mass, and neurovascular was also intact.
However, there was tenderness at greater trochanter and lim-
ited range of motion due to pain. All of his laboratory inves-
tigations were normal. The plain radiograph revealed an
osteolytic lesion at the right proximal femur with a minimally

displaced pathological fracture at the intertrochanteric
region (Figure 2). The MRI showed the presence of tumors
at proximal part of the right femur and soft tissue invasion,
especially at the posteromedial aspect (Figures 3(a)–3(c)).
Femoral neurovascular structures and sciatic nerves were
spared from the tumor (Figure 3(d)). The chest CT revealed
right upper lung mass with no other skeletal metastasis
shown by bone scan. The right upper lung mass was lung
metastasis, which was confirmed by a pathologist from core
needle biopsy of the lung. The thoracotomy and right upper
lobectomy were taken. The patient underwent incisional
biopsy through a direct lateral approach. The histopathology
report suggested metastatic PLPS. The patient underwent en
bloc proximal femur wide resection (Figure 4). Owing to
financial problems, the patient was unable to copay for

(a) (b)

(c) (d)

Figure 3: The MRI revealed the tumor at right proximal femur with soft tissue extension, especially at posteromedial aspect: MRI coronal
T1 weight (a), coronal T2 weight (b), coronal T1 + contrast (c), and axial T1 + contrast (d).
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endoprosthesis, and the allograft was not available at that
time. The surgeon considered to opt reconstruction by
cemented long-stem bipolar hemiarthroplasty (ECHELON
revision hip stem, Smith and Nephew Company). Poly-
methyl methacrylate (PMMA) was used for implant fixation
at the proximal femur. In order to restore hip abduction, soft
tissue reconstruction was performed, specifically for gluteus
medius muscle, using Dacron vascular graft covering
PMMA. Figure 5 shows the postoperative radiographs after
the en bloc resection and reconstruction of the proximal
femur.

The final histopathology report from definite surgery
specimen revealed pleomorphic spindle, round, and polygo-
nal cells arranged in sheets, short fascicles, and storiform
arrays. Severe nuclear atypia with multinucleation and
numerous mitoses, including atypical forms of intracellular
and extracellular eosinophilic droplets, was presented. Vari-
able size of pleomorphic adipocytes and lipoblasts was iden-
tified with vascular invasion. All surgical margins were free
from the tumor cell (Figures 6(a)–6(d)). The patient received
adjuvant radiotherapy and chemotherapy after the surgery,
as per tumor board decision.

The patient was advised for early ambulation and full
weight-bearing after the right bipolar hemiarthroplasty.
The postoperative course was uneventful, and the patient
was discharged within one week of surgery. There were no
complications, adverse outcomes, or recurrence reported at
6 months after surgery, and he could walk without gait aid.
On the Thai version of the Toronto Extremity Salvage Score

(TESS) for patients with bone and soft-tissue sarcoma, he
had good functional outcomes with a score of 74.1% [11].

3. Discussion

PLPS is a rare soft tissue sarcoma. Bone is the second com-
mon site of metastasis of pleomorphic liposarcoma [12].
On the contrary, most skeletal metastases were prostate
and breast cancer (up to 70%) [13]. PLPS is the rarest type
of liposarcoma [14], accounting for only 5-10% of all lipo-
sarcoma subtypes, but is considered as a high-grade malig-
nancy with a high rate of metastasis, local recurrence, and
poor prognosis [4–6]. The highest prevalence of PLPS is
found in the 6th and 7th decade of life, and it affects both
sexes equally [7, 15]. However, some previous studies have
also reported cases of younger patients, with the youngest
reported case was 8 years of age [16]. Table 1 summarizes
the clinical and demographic features of cases of PLPS
reported in the literature. In this report, we presented a
known case of PLPS of the femur in a 58-year-old male.

In PLPS, there is a rapid growth of a painless mass,
which is easily neglected until the mass is large enough or
produce symptoms due to compression of surrounding
structures [17]. Three distinct morphological features of
PLPS have been described in the literature, such as malig-
nant fibrous histiocytoma-like liposarcoma, epithelioid
structure like neoplasia, and fusiform/spindle-shaped cell
neoplasia [16]. PLPS most commonly arise in the deep soft
tissues of the proximal part of the lower extremity, with
thigh as the commonest site reported in 34% of the cases;
however, it could also occur in the retroperitoneum, lungs,
mediastinum, and bones [12, 17]. In our case, the patient
presented with a big mass at the posterior aspect of his left
thigh in the first episode. After recurrence, he presented with
sudden right hip pain after he slipped and was brought to
the hospital by an ambulance. The final histopathology
report from definite surgery specimen revealed pleomorphic
spindle, round, and polygonal cells arranged in sheets, short
fascicles, and storiform arrays. Preliminary studies have
shown that plain radiographs of the bone in PLPS presented
with osteolytic lesions [10]. These findings are in accordance
with our study, where the plain radiograph revealed osteoly-
tic lesion at the right proximal femur with a minimally dis-
placed pathological fracture at the intertrochanteric region.

Radiological investigations like MRI and CT are impor-
tant to plan surgical resection in order to determine the size
of the tumor and degree of invasion in neighboring tissues.
[17]. However, it is challenging to differentiate PLPS from
other types of liposarcoma and sarcoma, merely on the basis
of these radiological examinations. The definite diagnosis of
PLPS is made on the pathological examination. The presence
of lipoblasts is necessary for diagnosis [14, 17]. In our case,
the MRI showed the presence of a tumor at the proximal
part of the right femur and its soft tissue invasion, especially
at the posteromedial aspect. On histopathological analysis,
variable size of pleomorphic adipocytes and lipoblasts was
identified with vascular invasion. The differential diagnosis
was metastasis carcinoma because the age of the patient
was more than 40 years old and presented with painful

Figure 4: Specimen of proximal femur includes biopsy tract after
en bloc resection.
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(a) (b)

(c) (d)

Figure 6: Pathological diagnosis of tissue from right proximal femur: metastatic pleomorphic liposarcoma, with the presence of vascular
invasion and all surgical resected margins appear free of tumor. 20× (a, b), 40× (c), and 60× (d).

(a) (b)

Figure 5: Postoperative radiographs after en bloc resection and reconstruction of the proximal femur: anteroposterior view (a) and trans
inguinal view (b).
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osteolytic lesion and bone metastasis from soft tissue sar-
coma is rare.

Surgery, especially wide resection that aims to achieve
a negative surgical margin, is the main treatment for PLPS
(Table 1) [17]. It is an important palliative treatment for
PLPS patients with remote metastasis and local infiltration
to alleviate the compressive manifestations [17]. Besides,
the use of adjuvant chemotherapy and radiotherapy still
remains controversial. Miura et al. reported that conven-
tional chemotherapy was not useful for the sarcoma
patient [18]. Some reports have suggested that the tumor
volume and the local recurrence rate were reduced by
radiotherapy, but on the other hand, the histopathology
might be changed due to radiotherapy [17, 19].

On the contrary, a study shows poor outcomes in PLPS
following surgery alone and recommends the use of neoad-
juvant MAP chemotherapy [10]. In our case, surgical treat-
ment involving wide resection that aimed to achieve a
negative margin exhibited good oncological and functional
outcomes in the patient. However, the effect of chemother-
apy and radiotherapy in preventing postoperative recurrence
is still unclear and requires further studies.

The data from previous studies show that metastasis
from STS is considered as a hematogenous spreading and

an end-stage of patients [20]. The distant metastasis rate in
PLPS is 30–50% [5]. Bone metastasis from PLPS is not the
most common site, reported in less than 10% of PLPS
patients [21]. With regard to outcomes, PLPS is a highly
aggressive tumor with a 5-year survival rate of only about
29% [17]. In our case, the tumor arose in the thigh of the
patient at first and then metastasized to lungs, followed by
recurrence and metastasis into the bone (femur). Radical
resection of femoral metastasis gives good treatment results
if a general health condition allows surgery [22].

4. Conclusion

PLPS is a rare high-grade sarcoma, more invasive tumor
with high local recurrence and distant metastatic rate.
However, the metastasis of PLPS to the bone is not the
most common site. The definite diagnosis of PLPS is made
based on histopathology. Surgical treatment involving wide
resection that aims to achieve a negative margin is the best
available option currently available, and we recommend
treating bone metastasis from PLPS as the primary site
of the tumor. The effect of chemotherapy and radiother-
apy in preventing postoperative recurrence is still unclear
and requires further studies.

Table 1: Clinical, demographic features, type of treatments, results and outcomes of the present case, and reported cases of pleomorphic
liposarcoma in the literature.

Study
Age

(years)/
sex

Location Clinical data Treatment Result Follow-up

Torok
et al. [23]

34/M Right femur _
Wide resection, radiation,

chemotherapy.
Resolution of the

symptoms
Alive. 12 months follow-up.

Tiemeier
et al. [10]

18/M
Metaphysis
of the left

tibia

Patient presented with
a six-month history of
pain and swelling in

the left leg

Neoadjuvant MAP
chemotherapy

Surgical resection of the
tumor

Complete
resolution of the

metastases
following

chemotherapy

12 months. Patient is well
with no evidence of

recurrence.

Rasalkar
et al. [24]

13/M Femur _
Chemotherapy, surgical

wide resection.
Resolution of
symptoms

No recurrence at 13 months
follow-up

Hamlat
et al. [7]

45/F
Thoracic
spine

Backache
Paraplegia

Laminectomy T7-T8 and
radiotherapy

Relieve from pain
19 months. Gradual

deterioration of disease

Barra de
Moraes
et al. [15]

60/F
Lumbar
spine

Lumbosciatica on the
left side

Resection of L4, L3 to L5
arthrodesis.

Radiotherapy and
chemotherapy

At 18 months,
neither pain nor

recurrence
3 years. Lung metastasis

Morales-
Codina
et al. [14]

61/M
Lumbar
spine

Bilateral
lumbosciatica.

Motor deficit in the
lower limbs.

En bloc resection in L1, L2,
and L3

Dehiscence and a
deep wound
infection.

Inflammatory
polymyopathy.

2 months. Local recurrence,
hepatic metastasis, extensive

thrombosis. Death

Present
case

54/M Right femur
Patient presented with
a sudden right hip

pain after he slipped.

En bloc proximal femur
wide resection followed by
cemented long-stem bipolar

hemiarthroplasty.
Radiotherapy and
chemotherapy

All surgical
margins were free
from the tumor

cell

6months. Patient is well and
could walk without gait aid.
No evidence of recurrence or

metastases.
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the corresponding author upon reasonable request.

Ethical Approval

This retrospective chart review study involving human
participants was in accordance with the ethical standards
of the institutional and national research committee and
with the 1964 Helsinki Declaration and its later amend-
ments or comparable ethical standards. The Human
Research Ethics Committee of the Khon Kaen University
acknowledged and approved this study (Approval Num-
ber: IRB00001189).

Consent

All patients acknowledged and signed informed consent
regarding publishing their data and photographs.

Conflicts of Interest

The authors declare that they have no competing interests.

Authors’ Contributions

TP did the conceptualization, methodology, validation, for-
mal analysis, investigation, data curation, writing—original
draft, visualization, supervision, and project administra-
tion. TC did the validation, formal analysis, investigation,
writing—original draft, supervision, and project adminis-
tration. TW did the methodology, validation, formal anal-
ysis, and writing—review and editing. WS did the
investigation, data curation, visualization, and writing—re-
view and editing.

References

[1] S. Codenotti, M. Vezzoli, E. Monti, and A. Fanzani, “Focus on
the role of caveolin and cavin protein families in liposarcoma,”
Differentiation, vol. 94, pp. 21–26, 2017.

[2] K. K. Unni, C. Y. Inwards, J. A. Bridge, L. G. Kindblom,
and L. E. Wold, AFIP Atlas of tumour pathology fourth
series fascicle: AFIP, , American Registry of Pathologyp. 313,
2005.

[3] V. Y. Jo and C. D. Fletcher, “WHO classification of soft tissue
tumours: an update based on the 2013 (4th) edition,” Pathol-
ogy, vol. 46, no. 2, pp. 95–104, 2014.

[4] J. Yu and O. Sokumbi, “Cutaneous metastasis of pleomorphic
liposarcoma to the scalp: an elusive diagnosis,” Journal of
Cutaneous Pathology, vol. 43, no. 6, pp. 526–530, 2016.

[5] W. W. Tseng, N. Somaiah, A. J. Lazar, D. C. Lev, and R. E. Pol-
lock, “Novel systemic therapies in advanced liposarcoma: a
review of recent clinical trial results,” Cancers, vol. 5, no. 4,
pp. 529–549, 2013.

[6] L. Yang, S. Chen, P. Luo, W. Yan, and C.Wang, “Liposarcoma:
advances in cellular and molecular genetics alterations and
corresponding clinical treatment,” Journal of Cancer, vol. 11,
no. 1, pp. 100–107, 2020.

[7] A. Hamlat, S. Saikali, E. M. Gueye, A. Le Strat, B. Carsin-Nicol,
and G. Brassier, “Primary liposarcoma of the thoracic spine:
case report,” European Spine Journal, vol. 14, no. 6, pp. 613–
618, 2005.

[8] J. Yang, I. Codreanu, S. Servaes, and H. Zhuang, “Earlier detec-
tion of bone metastases from pleomorphic liposarcoma in a
pediatric patient by FDG PET/CT than planar 99mTc MDP
bone scan,” Clinical Nuclear Medicine, vol. 37, no. 5,
pp. e104–e107, 2012.

[9] A. Italiano, D. Garbay, A. Cioffi, R. G. Maki, and B. Bui,
“Advanced pleomorphic liposarcomas: clinical outcome and
impact of chemotherapy,” Annals of oncology, vol. 23, no. 8,
pp. 2205-2206, 2012.

[10] G. L. Tiemeier, J. M. Brown, S. E. Pratap et al., “Pleomorphic
liposarcoma of bone: a rare primary malignant bone tumour,”
Clinical Sarcoma Research, vol. 8, no. 1, p. 2, 2018.

[11] P. Srisawat, S. Pairojboriboon, P. Veeraphun,
T. Punyaratabandhu, S. Chareonvareekul, and
T. Songpatanasilp, “Development, validation, and reliability
of functional outcome questionnaire on Toronto Extremity
Salvage Score [TESS] to Thai version for patients with bone
and soft-tissue sarcoma,” Journal of the Medical Association
of Thailand, vol. 101, no. 1, p. 97, 2018.

[12] M. P. Ghadimi, P. Liu, T. Peng et al., “Pleomorphic liposar-
coma,” Cancer, vol. 117, no. 23, pp. 5359–5369, 2011.

[13] U. H.Weidle, F. Birzele, G. Kollmorgen, and R. Rüger, “Molec-
ular mechanisms of bone metastasis,” Cancer Genomics & Pro-
teomics, vol. 13, no. 1, pp. 1–12, 2016.

[14] A. M. Morales-Codinaa, J. A. Martín-Benllocha, and
M. Corbellas Aparicio, “Primary pleomorphic liposarcoma of
the spine. Case report and review of the literature,” Interna-
tional Journal of Surgery Case Reports, vol. 25, pp. 114–119,
2016.

[15] F. B. Moraes, A. L. Cardoso, N. A. Tristão et al., “Primary lipo-
sarcoma of the lumbar spine: case report,” Revista Brasileira de
Ortopedia, vol. 47, no. 1, pp. 124–129, 2012.

[16] E. Rudzinski, L. Mawn, J. Kuttesch, C. Wushensky, and
M. Wills, “Orbital pleomorphic liposarcoma in an eight-year-
old boy,” Pediatric and Developmental Pathology, vol. 14,
no. 4, pp. 339–344, 2011.

[17] M. B. Lianwei Wang, M. B. Runlan Luo, and Z. Xiong, “Pleo-
morphic liposarcoma,”Medicine, vol. 97, no. 8, p. e9986, 2018.

[18] J. T. Miura, J. Charlson, T. C. Gamblin et al., “Impact of che-
motherapy on survival in surgically resected retroperitoneal
sarcoma,” European Journal of Surgical Oncology, vol. 41,
no. 10, pp. 1386–1392, 2015.

[19] Z. Orosz, B. Rohonyi, A. Luksander, and J. Szántó, “Pleomor-
phic liposarcoma of a young woman following radiotherapy
for epithelioid sarcoma,” Pathology Oncology Research, vol. 6,
no. 4, pp. 287–291, 2000.

[20] H. Yoshikawa, T. Ueda, I. Kudawara et al., “Surgical treatment
for skeletal metastases from soft tissue sarcomas: experience
with 23 lesions in 20 patients,” Sarcoma, vol. 2, no. 2, 114
pages, 1998.

[21] B. Vincenzi, A. M. Frezza, G. Schiavon et al., “Bone metastases
in soft tissue sarcoma: a survey of natural history, prognostic
value and treatment options,” Clinical sarcoma research,
vol. 3, no. 1, p. 6, 2013.

[22] G. Guzik, “Oncological and functional results after surgical
treatment of bone metastases at the proximal femur,” BMC
Surgery, vol. 18, no. 1, p. 5, 2018.

7Case Reports in Orthopedics



[23] G. Torok, Y. Meller, and E. Maor, “Primary liposarcoma of
bone. Case report and review of the literature,” Bulletin of the
Hospital for Joint Diseases Orthopaedic Institute, vol. 43,
no. 1, pp. 28–37, 1983.

[24] D. D. Rasalkar, L. T. Chow, W. C. Chu, F. W. Cheng, and C. K.
Li, “Primary pleomorphic liposarcoma of bone in an adoles-
cent: imaging features of a rare entity,” Pediatric Radiology,
vol. 41, no. 10, pp. 1342–1345, 2011.

8 Case Reports in Orthopedics


	Pleomorphic Liposarcoma of Femur: A Rare Soft Tissue Sarcoma Metastasized to the Bone—Case Report and Review of Literature
	1. Introduction
	2. Case Presentation
	3. Discussion
	4. Conclusion
	Data Availability
	Ethical Approval
	Consent
	Conflicts of Interest
	Authors’ Contributions

