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Abstract Liposarcomas are the most common soft tissue

sarcoma found in adults; however, disease involving or

spreading to the head and neck is extremely rare. To our

knowledge, we present the first case of primary pleomor-

phic liposarcoma originating intracranially. A 56-year-old

man presented with new weakness and imaging findings

confirming a right frontal mass. After resection, histologi-

cal analysis confirmed the diagnosis of pleomorphic lipo-

sarcoma. The patient underwent radiation treatment and

surveillance imaging, which revealed no other areas of

disease. Results reported previously in the literature indi-

cate that pleomorphic liposarcoma is very aggressive in

nature. The authors review the few cases of primary or

metastatic pleomorphic liposarcoma that have been repor-

ted involving the head.
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Introduction

Liposarcomas are the most common soft tissue sarcoma

found in adults, most often arising from the lower limbs or

retroperitoneum. They can be divided into five histologic

subtypes: well-differentiated, dedifferentiated, myxoid,

round-cell, and pleomorphic. The pleomorphic subtype

accounts for approximately 8% of liposarcomas [1]. To

date, there have been very few reports of intracranial

involvement of liposarcomas [2–4]. We present a case of a

56-year-old man who presented with a pleomorphic lipo-

sarcoma originating intracranially. To our knowledge, this

is the first case reported in which a pleomorphic liposar-

coma originated from the intracranial dura mater without

previous known disease or treatment with radiation or

surgery.

Case report

The patient is a 56-year-old man with a history of inter-

mittent weakness and numbness over the course of 3 years.

Initially, these symptoms were thought to be secondary to

an autoimmune process because the patient’s weakness

improved dramatically after steroid therapy. The patient

underwent a thorough evaluation at an outside hospital

including physical examination, computed tomography and

magnetic resonance imaging, and analysis of blood and

cerebrospinal fluid, with the only remarkable finding being

a small 3-mm enhancing lesion over the posterior right

frontal convexity that appeared to be dural based. A spe-

cific cause for the autoimmune process could not be

diagnosed. The lesion was monitored with serial imaging

and remained stable over the course of 2 years. Treatment

initiated at the outside institution involving a combination
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of steroids, mycophenolate, and intravenous immunoglob-

ulin provided symptomatic improvement.

Approximately 2 years after his initial presentation, the

patient presented to our institution with a 1-week history of

new left-sided weakness. Imaging studies revealed a sig-

nificant increase in the size of the right-sided mass, which

now measured approximately 5.3 9 4.6 9 4.3 cm (Fig. 1).

Further workup including positron emission tomography–

computed tomography revealed no other lesions.

The patient underwent stereotactic craniotomy for

resection of the lesion. Although imaging characteristics

had suggested an origin from the dura mater, no definite

tail could be identified intraoperatively. Gross total resec-

tion of the lesion was obtained (Fig. 2). Histologic evalu-

ation revealed tumor cells with soap-bubble appearance

with optically clear cytoplasmic droplets (Fig. 3). The

nuclei were distorted and scalloped by the droplets,

resembling lipoblasts. Mitotic figures, including atypical

forms, were frequent. Immunohistochemical stains showed

the tumor cells to be positive for vimentin but negative for

glial fibrillary acidic protein, S-100 protein, and epithelial

membrane antigen. Diagnosis of high-grade pleomorphic

liposarcoma was given. The patient then underwent radi-

ation therapy with a total dose of 59.4 Gy. At his most

recent follow-up appointment, approximately 7 months

after surgery, there was no sign of recurrent disease.

Discussion

This case represents a primary dural pleomorphic liposar-

coma, based on histological features consistent with this

diagnosis. The dural origin is supported by both preoper-

ative and postoperative evaluations that revealed no evi-

dence of this lesion originating from another source. While

the head and neck literature contains several reports of

liposarcomas involving the skull and scalp [5–12], intra-

cranial involvement has been limited primarily to intra-

cranial metastases [13–17], with very few reports of

primary intracranial liposarcomas [2–4]. This case repre-

sents to our knowledge the first case of a primary intra-

cranial pleomorphic liposarcoma.

Extradural primary liposarcoma of the skull has previ-

ously been reported by Srivastava et al. [10] in the frontal

Fig. 1 Axial T1-weighted

magnetic resonance (MR)

images without (a) and with

(b) gadolinium enhancement,

coronal T1-weighted MR image

with gadolinium enhancement

(c), and coronal T2-weighted

MR image (d) demonstrating a

right-sided enhancing mass

measuring approximately

5.3 9 4.6 9 4.3 cm, with

surrounding edema
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bone of a 40-year-old man and by Agarwal et al. [5] in the

mastoid of a 4-year-old boy. In 1996, Coatesworth et al. [6]

reported a case of liposarcoma in the temporal bone in a

patient who had previously received radiation to the parotid

gland. In 1994, Stewart et al. [11] added four cases to the

83 cases of head and neck liposarcomas they reviewed in

the English literature with only one of those cases origi-

nating intracranially. That case was described by O’Malley

et al. [12] and involved a 28-year-old man who pre-

sented with multiple cranial lesions after radiation for

medulloblastoma at 2 years of age. Of note, one of his

lesions appeared to be a primary pleomorphic liposarcoma

of the scalp but no primary pleomorphic intracranial

lesions were noted.

Rates of distant metastasis of sarcomas range from 15 to

35% [18, 19]. Although intracerebral metastases have also

been described in multiple reports [13–17], they remain

quite rare considering the common hematogenous route of

dissemination in sarcomas [16]. Fitzpatrick et al. [14]

described the case of a 74-year-old woman who presented

Fig. 2 Postoperative

T1-weighted magnetic

resonance images obtained

before (a) and after (b)

administration of contrast agent

Fig. 3 a Hematoxylin and

eosin (H&E) section at 49

magnification demonstrating

high cellularity. b H&E section

at 109 magnification showing

similar high cellularity. c H&E

section with 209 magnification

showing lipoblasts and diffuse

myxoid background. d H&E

section at 409 magnification

indicating lipoblast
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with a hemorrhagic liposarcoma of the brain occurring

2 years after removal of a liposarcoma of the thigh. Kumar

and Teasdale [16] described a similar patient in whom

intracranial metastatic liposarcoma developed 1 year after

surgery for a right lower extremity tumor. Ferguson et al.

[13] described a patient in whom cranial meningeal lipo-

sarcoma metastasis occurred 23 years after her primary

tumor was treated. Utsunomiya et al. [17] presented the

case of a 44-year-old patient with a multiply recurrent

myxoid liposarcoma with subsequent metastases to the

dura and brain.

The first case report of a primary dural liposarcoma was

published in 1970 [3]. Kothandaram described a 30-month-

old child who was found at autopsy to have a dural lipo-

sarcoma. She had initially presented at 4 months of age

because of increasing head circumference and had under-

gone evacuation of a subdural hematoma in the same

location. At that time it was stated to be the first known

occurrence of a primary intracranial liposarcoma. Histo-

logical evaluation did reveal the presence of some pleo-

morphic cells, but a specific type of liposarcoma was not

described at that time. Interestingly, Cinalli et al. [2] also

reported sarcomas in the subdural space in two children

who had previously undergone subdural hematoma evac-

uation. One of these children was found to have a lipo-

sarcoma, although again the subtype was not described.

Sima et al. [4] described a 70-year-old woman with speech

and gait disturbance who was found to have a primary

liposarcoma closely attached to and infiltrating dura. The

pathological analysis differed in that this liposarcoma was

considered well-differentiated with round-cell and pleo-

morphic areas.

The only previously reported case of a primary pleo-

morphic liposarcoma involving the dura was presented in

2008 and occurred in the spine. Lmejjati et al. [20]

described a 35-year-old patient who presented with cauda

equina syndrome initially thought to represent recurrent

disc herniation or fibrosis. The patient underwent imaging

demonstrating involvement of the L4 and L5 vertebral

bodies with intradural involvement of the nerve roots and

cauda equina. Resection yielded histopathological findings

of pleomorphic liposarcoma. Unfortunately, even with

aggressive resection and radiotherapy, the patient died

within 3 months.

Once diagnosis is made histologically, clinical features,

treatment, and prognosis can be further established. Mis-

diagnosis can lead to inadequate or delayed treatment. In

their series of 30 patients with head and neck liposarcomas,

Davis et al. [7] found that one third were initially mis-

diagnosed. The available literature regarding treatment of

liposarcomas primarily focuses on truncal and extremity

disease. Aggressive resection continues to be the mainstay

treatment with differing forms and protocols involving

radiation and chemotherapy available. Success of treatment

is heavily dependent on site of presentation and type of

liposarcoma [1]. Enzinger and Weiss [21] previously

reported the 5-year survival rates for the histological sub-

types occurring throughout the body. The pleomorphic type

has a 5-year survival rate of approximately 20%, whereas

the 5-year survival rate of the well-differentiated type is

around 90%. These findings are further supported by the

findings of Davis et al. [7], who reported that disease-

specific survival in patients with head or neck sarcoma was

100% for well-differentiated types but was just 45% in the

pleomorphic type. This series also supports the need for

aggressive treatment, especially considering the high rate

of local recurrence with pleomorphic liposarcoma in the

head and neck [7]. Interestingly, size of tumor did not

affect prognosis in a study of 76 patients with head and

neck liposarcoma by Golledge et al. [8], but again the

principal determinant of outcome was histological grade.

Because obtaining adequate margins in any tumor in the

head and neck region can be unrealistic given the adjacent

structures, the use of adjuvant therapies such as radiation

and chemotherapy in these patients is important.

Conclusion

This patient presented with the first reported primary

pleomorphic liposarcoma originating intracranially. Given

the rarity of presentation, the clinical course is difficult to

predict. Unfortunately, not only was the primary tumor site

unfavorable for aggressive surgical margins, but, as the

literature has shown, the pleomorphic type is associated

with an aggressive course and high rate of recurrence. In

addition to having undergone gross total resection and

radiation therapy, our patient will continue to be monitored

closely with routine imaging and clinical evaluation.

Acknowledgments We thank Kristin Kraus, M.Sc., for editorial

assistance in preparing this paper.

References

1. Dalal KM, Antonescu CR, Singer S (2008) Diagnosis and man-

agement of lipomatous tumors. J Surg Oncol 97:298–313

2. Cinalli G, Zerah M, Carteret M, Doz F, Vinikoff L, Lellouch-

Tubiana A, Husson B, Pierre-Kahn A (1997) Subdural sarcoma

associated with chronic subdural hematoma. Report of two cases

and review of the literature. J Neurosurg 86:553–557

3. Kothandaram P (1970) Dural liposarcoma associated with sub-

dural hematoma. Case report. J Neurosurg 33:85–87

4. Sima A, Kindblom LG, Pellettieri L (1976) Liposarcoma of the

meninges. A case report. Acta Pathol Microbiol Scand A 84:306–

310

5. Agarwal PN, Mishra SD, Pratap VK (1975) Primary liposarcoma

of the mastoid. J Laryngol Otol 89:1079–1082

152 J Neurooncol (2010) 97:149–153

123



6. Coatesworth AP, Martin-Hirsch DP, MacDonald A (1996) Post-

irradiation liposarcoma of the temporal bone. J Laryngol Otol

110:779–781

7. Davis EC, Ballo MT, Luna MA, Patel SR, Roberts DB, Nong X,

Sturgis EM (2009) Liposarcoma of the head and neck: the Uni-

versity of Texas M. D. Anderson Cancer Center experience. Head

Neck 31:28–36

8. Golledge J, Fisher C, Rhys-Evans PH (1995) Head and neck

liposarcoma. Cancer 76:1051–1058

9. Seo T, Nagareda T, Shimano K, Saka N, Kashiba K, Mori T,

Sakagami M (2007) Liposarcoma of temporal bone: a case report.

Auris Nasus Larynx 34:511–513

10. Srivastava KP, Chandra SH, Sharma RD, Agarwal BM (1976)

Primary liposarcoma of the skull. Int Surg 61:234

11. Stewart MG, Schwartz MR, Alford BR (1994) Atypical and

malignant lipomatous lesions of the head and neck. Arch Oto-

laryngol Head Neck Surg 120:1151–1155

12. O’Malley S, Weitman D, Olding M, Sekhar L (1997) Multiple

neoplasms following craniospinal irradiation for medulloblas-

toma in a patient with nevoid basal cell carcinoma syndrome.

Case report. J Neurosurg 86:286–288

13. Ferguson M, Stewart W, Cowie F, White J (2006) Late-onset

meningeal metastases in liposarcoma: a case report and review of

the literature. Sarcoma 2006: 23039

14. Fitzpatrick MO, Tan K, Doyle D (1999) Metastatic liposarcoma

of the brain: case report and review of the literature. Br J Neu-

rosurg 13:411–412

15. Haft H, Wang GC (1988) Metastatic liposarcoma of the brain

with response to chemotherapy: case report. Neurosurgery 23:

777–780

16. Kumar S, Teasdale E (2000) Metastatic liposarcoma of the brain.

Clin Radiol 55:406–408

17. Utsunomiya A, Kinouchi H, Kayama T, Yoshimoto T (1999)

Distant metastasis of liposarcoma to the dura and skull: a case

report. Br J Neurosurg 13:520–522

18. Potter DA, Glenn J, Kinsella T, Glatstein E, Lack EE, Restrepo

C, White DE, Seipp CA, Wesley R, Rosenberg SA (1985) Pat-

terns of recurrence in patients with high-grade soft-tissue sarco-

mas. J Clin Oncol 3:353–366

19. Fiore M, Grosso F, Lo Vullo S, Pennacchioli E, Stacchiotti S,

Ferrari A, Collini P, Lozza L, Mariani L, Casali PG, Gronchi A

(2007) Myxoid/round cell and pleomorphic liposarcomas: prog-

nostic factors and survival in a series of patients treated at a single

institution. Cancer 109:2522–2531

20. Lmejjati M, Loqa C, Haddi M, Hakkou M, BenAli SA (2008)

Primary liposarcoma of the lumbar spine. Joint Bone Spine

75:482–485

21. Enzinger FM, Weiss SW (eds) (1995) Liposarcoma. In: Soft

tissue tumors. Mosby, St. Louis, pp 431–466

J Neurooncol (2010) 97:149–153 153

123


	Pleomorphic liposarcoma originating from intracranial �dura mater
	Abstract
	Introduction
	Case report
	Discussion
	Conclusion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


