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Differential sensitivity of liposarcoma subtypes to chemotherapy
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Abstract

Liposarcoma is one of the most common soft tissue sarcomas and has a number of different subtypes: well-differentiated; dedif-
ferentiated; myxoid/round cell; and pleomorphic. However, the response of these subgroups to chemotherapy is not well docu-
mented. In this study, we have conducted a retrospective analysis of a prospectively maintained database of soft tissue sarcoma
patients treated at the Royal Marsden Hospital. Eighty-eight liposarcoma patients who received chemotherapy between August
1989 and June 2004 were identified. The response rates to chemotherapy of the different histological subtypes and overall and pro-
gression free survival were investigated. Survival according to histological grade was also assessed. A statistically significant higher
response rate to first-line chemotherapy was observed in patients with myxoid liposarcoma compared to de- and well-differentiated
tumours, 48% (95%CI; 28-69) and 11% (95%CI; 2-29), P = 0.005. Similarly, those with myxoid liposarcoma had a significantly
higher response rate compared to all other liposarcoma patients, 48% (95%CI; 28-69) and 18% (95%CI; 8§-31). Patients with lower
grade tumours had better overall survival. This retrospective analysis suggests that myxoid liposarcoma is relatively chemosensitive
in comparison to a combination of other liposarcomas, and in particular de- and well-differentiated tumours. Further confirmation

of these results should be sought by similar analyses of other databases.
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1. Introduction

Soft tissue sarcomas are a group of mesodermal
malignancies that encompass a wide spectrum of differ-
ent histological entities. One of the most common is lip-
osarcoma, which has a peak incidence between 50 and
65 years of age [1]. Several subtypes exist: well-differen-
tiated, dedifferentiated, myxoid/round cell and pleomor-
phic. Myxoid and well-differentiated liposarcoma are
generally regarded as low-grade malignancies [2]. Myx-
oid is the most common subtype, accounting for 40—
50% of all liposarcomas [1], and tends to metastasise
to soft tissue locations such as the retroperitoneum,
axilla and chest wall [2-4]. Round cell liposarcoma is
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considered a poorly differentiated form of myxoid lipo-
sarcoma, as round cell and myxoid regions are not infre-
quently found within the same tumour [5]. Supporting
this hypothesis are cytogenetic data demonstrating a
consistent, balanced chromosomal translocation,
t(12;16)(q13;pl1) in both round cell and myxoid vari-
ants [2,5,6]. Despite complete gross excision, late local
recurrences are common for well-differentiated and
dedifferentiated liposarcomas [7,8]. However, the devel-
opment of dedifferentiation is an ominous feature asso-
ciated with a greater potential to metastasise [7].
Pleomorphic liposarcoma is the least common variant,
accounting for approximately 5% of all liposarcomas
[9,10].

Anecdotally, these tumours are chemo- and radio-resis-
tant, although there have been reports of responses in
myxoid liposarcoma patients treated with chemotherapy
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[11,3]. The initial treatment modality of choice remains
surgical resection. The aim of this study was to ascertain
the efficacy of chemotherapy as first-line treatment
for metastatic and inoperable disease, with specific
attention to the different histological subgroups of
liposarcoma.

2. Patients and methods
2.1. Patients

Full local ethics and research committee approval
was obtained prior to commencing the study. A retro-
spective analysis of a prospectively maintained database
of all soft tissue sarcoma patients treated at our institu-
tion was performed. Patients with a histological diagno-
sis of liposarcoma who had also received chemotherapy
were identified. Eighty-eight liposarcoma patients
received chemotherapy between September 1979 and
June 2004. One patient received adjuvant chemotherapy
at another institution in 1979, but all subsequent treat-
ment (including further chemotherapy) was adminis-
tered at the Royal Marsden. All other patients
received chemotherapy between August 1989 and June
2004, and data available until 30th November 2004 were
used in the analysis. Clinical and demographic data were
obtained from the database and survival information,
where necessary, was acquired by contacting the general
practitioner.

All patients underwent a baseline computed tomog-
raphy (CT) scan prior to commencing chemotherapy,
and subsequent restaging scans were performed after
every 2-3 cycles for those not receiving adjuvant treat-
ment. Radiological investigations performed at other
institutions were reviewed. Those receiving anthracy-
cline-based treatment had Multi Gated Acquisition
(MUGA) scans to assess cardiac function, after every
2 cycles of therapy. In order to monitor renal
function, the glomerular filtration rate was performed
after every second cycle for patients treated with
ifosfamide.

In certain cases, patients were treated within the con-
text of phase I, IT and also randomised phase III trials.
Toxicity was graded according to the National Cancer
Institute Common Toxicity Criteria grading system
and recorded at each clinic visit. Following completion
of chemotherapy patients were followed up every 3
months, unless otherwise indicated.

Those achieving a complete or partial response
were classified as responders and those with a marginal
response, stable or progressive disease as non-responders.
In most cases, response was evaluated using Response
Evaluation Criteria In Solid Tumours (RECIST), but
some of the earlier reports used World Health Organisa-
tion (WHO) criteria for assessing response.

Histology was reviewed by a specialist soft tissue
pathologist. Tumours were graded according to the sys-
tem developed by the French Federation of Cancer Cen-
tres Sarcoma Group [12,13]. This system is based on a
score generated by evaluation of three parameters; mito-
tic rate, tumour differentiation and extent of tumour
necrosis. Liposarcomas consisting of more than 20%
round cell component were classified as round cell lipo-
sarcoma [13]. For tumours that progressed, the histol-
ogy prior to administration of the first cycle of
chemotherapy was documented as the pathological sub-
group for that particular line of treatment.

2.2. Statistical methods

Lifetables curves were calculated using the Kaplan—
Meier method and compared with the logrank test, a
test for trend was employed for ordered categories
[14]. Analysis of the effect of potential prognostic factors
was undertaken using Cox’s regression [15]. A test for
trend was used for ordered categories or continuous
variables otherwise a test for heterogeneity was
employed. Tabulated data were analysed using the »?
test unless one of the parameters was ordinal, in which
case the Mann—Whitney test or Spearman rank correla-
tion was employed. Fisher’s exact test was used for 2 x 2
tables.

2.3. Analysis plan

Our first aim was to compare the response rate to
first-line chemotherapy of purely myxoid tumours to
the other histological subtypes. The response rate of
myxoid liposarcoma was compared to a combination
group of de-, well-differentiated and pleomorphic lipo-
sarcoma. Further analyses compared the response rate
of de-, well-differentiated and pleomorphic liposar-
coma separately to myxoid liposarcoma. The second
aim was to perform exactly the same analyses, but
to include in the myxoid cohort, tumours that had
progressed to round cell liposarcoma, and compare
the response rates of the different sub-types. Third,
we analysed the response rates between those with
limb primary sites and patients with all other primary
sites. Fourth, we wished to document the response
rates and number of patients treated with further lines
of chemotherapy. Statistical analyses were not per-
formed for second, third and fourth-line chemotherapy
as the numbers of patients treated were deemed too
few.

Further aims included: analyses of tumour grade with
regard to overall survival and response to first-line che-
motherapy (based on the grade of the primary tumour);
and comparison of overall and progression-free survival
(PFS) from initiation of first-line chemotherapy for the
different histological groups.
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Adjuvant chemotherapy was not considered as first-
line chemotherapy and these patients were only included
in the analyses if they subsequently received chemother-
apy for recurrent or metastatic disease. Further statisti-
cal evaluation was not feasible on patients treated with
adjuvant therapy alone, as there were very few cases in
this subgroup.

3. Results
3.1. Patient characteristics

Between August 1989 and June 2004, 88 patients were
treated with chemotherapy for liposarcoma. At the time
of analysis, 12 (14%) patients remained alive and 68
(77%) had died (apart from one) secondary to liposar-
coma. Follow-up information was not available on 8§
(9%) people as they returned to their country of origin
following their last visit at the Royal Marsden Hospital.
The median follow-up was 89 months from diagnosis
and 18 months from first-line chemotherapy.

The patient characteristics are illustrated in Table 1,
there were 54 (61%) men and 34 (39%) women. The
number of patients with each pathological subtype is
also displayed in Table 1. In 9 (10%) cases, the histology
was not reviewed at the Royal Marsden, and in 1 (1%)
of these the histological subtype was not reported. Eight
patients with well-differentiated tumours progressed to

Table 1

Patient characteristics and pathological data
Characteristic Number
Gender

Male 54 (61%)
Female 34 (39%)
Age mean (range) 48 (24-73)
Primary tumour site

Lower limb 28 (32%)
Buttock 7 (8%)
Retroperitoneal/abdominal cavity 38 (43%)
Otbher site 15 (17%)
Local recurrence

Yes 47 (53%)
No 41 (47%)
Metastases

Yes 54 (61%)
No 34 (39%)
Myxoid 27 (31%)
Round cell 13 (15%)
Well-differentiated 16 (18%)
Dedifferentiated 16 (18%)
Pleomorphic 15 (17%)

Unspecified liposarcoma 1 (1%)

dedifferentiated liposarcoma and 2 with myxoid
tumours progressed to round cell liposarcoma. The ret-
roperitoneum (n = 38, 43%) and lower limb (n =28,
32%) were the commonest primary sites. Forty-seven
(53%) patients developed local recurrences and 54
(61%) suffered with metastatic disease.

3.2. Treatment

Table 2 displays the treatment administered. Adju-
vant chemotherapy was given to 12 (14%) patients, 7
of these subsequently received first-line chemotherapy
on the development of recurrent or metastatic disease.
Eighty-three (94%) were treated with first-line chemo-
therapy for metastatic disease or local recurrence (in 8
cases administered as neoadjuvant treatment and one
as second adjuvant therapy following surgery). Eighty-
seven (99%) patients had one surgical procedure, 54
(61%) were treated surgically on 2 occasions and 12
(14%) patients had four or more operations. In 32
(36%) cases, adjuvant radiotherapy was administered
and 20 (23%) were treated with palliative radiotherapy.

3.3. First-line chemotherapy

Doxorubicin was administered as first-line chemo-
therapy to 25 (30%), ifosfamide to 14 (17%), doxorubi-
cin in combination with ifosfamide to 28 (34%) and
other regimens to 16 (19%) patients.

Table 2
Treatment profile of patients

Treatment Number of patients (%)

Adjuvant chemotherapy

Yes 12 (14%)
No 76 (86%)
Metastatic disease

First-line chemotherapy 83 (94%)
Second-line 46 (52%)
Third-line 18 (21%)
Fourth-line 6 (7%)
Treated with neoadjuvant chemotherapy 8 (9%)
as first-line on recurrence/development

of metastases

Surgery

One procedure 87 (99%)
Two procedures 54 (61%)
Three procedures 31 (35%)
Four or more 12 (14%)
Adjuvant radiotherapy

Yes 32 (36%)
No 56 (64%)
Palliative radiotherapy

Yes 20 (23%)
No 68 (77%)
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Forty-eight percent of patients with myxoid liposar-
coma achieved a partial response with first-line chemo-
therapy, compared to an 18% response rate in a
combination group of all other liposarcomas (Table 3).
The response rate was statistically significantly higher
in patients with myxoid liposarcoma compared to all
other liposarcomas, 48% (95%CI; 28-69) and 18%
(95%CI; 8-31), P =0.012 (Mann—Whitney). There was
a statistically significant higher response rate in the myx-
oid compared to the well-differentiated subgroup, 48%
(95%CI; 28-69) vs. 0% (95%CI; 0-23), P =0.00259.
Likewise, the response rate in patients with myxoid lip-
osarcoma was statistically significantly higher than the

Table 3
Response rate (RR) to first-line chemotherapy by pathology + original
primary site

CR PR MR SD PD RR % (95%CI)
Histology
Myxoid 0 12 1 4 8 48 (28-69)
Round cell 0 2 2 5 3 17 (2-48)
Well-differentiated 0 0 3 7 6 0(0-22)
Dedifferentiated 0 30 0 9 25 (5-54)
Pleomorphic 1 32 2 4 33 (10-65)
Primary site
Lower limb 0 100 3 6 9 36 (19-56)
Upper limb 1 2 1 0 0 75(19-99)
Otbher sites 0 8 4 11 22 18(8-32)

CR, complete response; PR, partial response; MR, marginal response;
SD, stable disease; PD, progressive disease.

Table 4

Response to first-line chemotherapy according to pathology and regimen
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11% (95%CI; 2-29) response rate in the combination
of de- and well-differentiated patients, P = 0.005. How-
ever, there was no significant difference in the response
rate in those with myxoid liposarcoma compared to
the pleomorphic group, 48% (95%CI; 28-69) and 33%
(95%CI; 10-65), respectively, P =0.491, but the num-
bers of the latter were small.

The response rate of patients with myxoid liposar-
coma in combination with tumours that had progressed
to round cell liposarcoma was 38% (95%CI; 23-55) com-
pared with 18% (95%CI; 8-34) in a combination of the
other histological subtypes, P =0.073. The 38%
response rate of myxoid liposarcoma patients including
those that had progressed to round cell liposarcoma was
significantly better than the 11% (95%CI; 2-29) response
rate achieved by de- and well-differentiated tumours
combined, P =0.022. However, there was no statisti-
cally significant difference between the 33% (95%CI;
10-65) response rate achieved in pleomorphic tumours
and 38% (95%CI; 23-55) in patients with myxoid lipo-
sarcoma and those that had progressed to round cell lip-
osarcoma. There was no significant difference in
response between the pleomorphic and a combination
of the de- and well-differentiated subgroups, 33%
(95%CI; 10-65) and 11% (95%CI; 2-29), respectively,
P =0.185.

There were too few patients to compare the response
between myxoid liposarcoma and those that had pro-
gressed to round cell liposarcoma.

Histology Chemo CR PR MR SD PD Toxicity and unknown/unspecified response
Myxoid Dox - 5020%) - 2 (8%) -
Ifos - - - 3(12%) 2 (8%) 1 (Toxicity)
Dox/ifos - 7 (28%) - 1 (4%) 3 (12%) -
Other - - 1 (4%) - 1 (4%) -
Round cell Dox - 1 (8%) 1(8%)  2(15%) - -
Ifos - — - 1 (8%) 1 (8%) 1 (Response unknown)
Dox/ifos - 1 (8%) 1(8%)  2(15%) - -
Other - - - - 2 (15%) -
Well-differentiated Dox - - - 3 (20%) 1 (7%) -
Ifos - - 1(1%) - 1 (7%) -
Dox/ifos - - 1 (7%) 3 (20%) - -
Other - - - 1 (7%) 4 (27%) 1 (Second adjuvant chemotherapy treatment)
Dedifferentiated Dox - 1 (8%) - - 3 (25%) 1 (Toxicity)
Ifos - - - - 2(17%) -
Dox/ifos - 2(17%) - - 2(17%) -
Other - - - - 2 (17%) -
Pleomorphic Dox - 2(17%)  1(8%) 1 (8%) 2007%) -
Ifos - - - 1 (8%) - -
Dox/ifos 1 (8%) 1 (8%) - 1 (8%) 1 (Response unknown)
Other - - 1(8%) - 1 (8%) -
Unspecified Dox/ifos - - 1 - - -

Dox, doxorubicin; Ifos, ifosfamide; CR, complete response; PR, partial response; MR, marginal response; SD, stable disease; PD, progressive

disease.
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In one patient with round cell liposarcoma, treated
with ifosfamide, it was not possible to confirm the
recorded response to first-line chemotherapy. A further
patient with pleomorphic liposarcoma was reported as
having a response, but it was not possible to clarify
whether this was a partial or marginal response. Table
4 illustrates response to first-line chemotherapy accord-
ing to histology and chemotherapy regimen.

Comparing response rates between patients with limb
and all other primary sites, those with a limb primary
had a higher response rate than the others; 75% for
upper limb, 36 % for lower limb and 18% for other sites
(Table 3).

3.4. Second, third and fourth-line chemotherapy

Forty-six (52%) people were treated with second-line
chemotherapy. Ten (22%) of these 46 patients had par-
tial response (PR), 7 (15%) had myxoid liposarcoma
and 3 (7%) who had progressed to round cell liposar-
coma. In addition, there were 4 (8%) who achieved a
marginal response (MR), 2 (4%) with round cell liposar-
coma and one each with well-differentiated and pleo-
morphic histology. Nine (20%) patients had stable
disease (SD) at the end of treatment, consisting of 4
(8%) with well-differentiated histology, 2 (4%) myxoid
liposarcoma, and 1 (2%) each with dedifferentiated,
pleomorphic and round cell liposarcoma. Twenty-one
(46%) progressed on therapy, comprising of 8 (17%)
with myxoid liposarcoma. The others consisted of 5
(11%) with pleomorphic liposarcoma, 1 (2%) with
well-differentiated and 2 (4%) each with round cell lipo-
sarcoma and 4 (8%) with dedifferentiated and one (2%)
with unspecified liposarcoma. One patient did not com-
plete second-line chemotherapy due to toxicity and
another died of disease.

Eighteen (21%) patients received third-line chemo-
therapy. Only 3 (17%) of these 18 patients achieved a
PR, 2 (11%) with myxoid liposarcoma and one (6%)
who had progressed to round cell liposarcoma. One
(6%) patient with myxoid liposarcoma had a MR. One
patient each with well-differentiated and dedifferentiated
liposarcoma had disease stabilisation. Six (33%) patients
with myxoid and 3 (17%) each with round cell and pleo-
morphic liposarcoma progressed on third-line systemic
therapy.

Six (7%) patients were treated with fourth-line che-
motherapy, none responded and only one with myxoid
liposarcoma had disease stabilisation. Four of the other
5 had myxoid histology and 1 had round cell
liposarcoma.

Chemotherapy was generally well tolerated, with only
three patients not completing the full course of therapy
due to toxicity (two on first-line treatment and one on
second-line, respectively). Renal impairment developed
in one patient treated with ifosfamide.

3.5. Tumour grade

Data on tumour grade were available in 78 (89%)
cases. Low-grade tumours had significantly better over-
all survival from diagnosis compared to intermediate
and high-grade tumours, P = 0.002. Hazard ratios were
low-grade 1.0, intermediate 2.8 (95%CI; 1.4-5.8) and
high-grade 3.2 (95%CI; 1.6-6.5). Low-grade tumours
also had statistically significant better survival following
first-line chemotherapy (P = 0.031), hazard ratios being
1 for low-grade, 1.6 (95%CI; 0.8-3.2) for intermediate
and 2.4 (95%CI; 1.3-4.7) for high-grade. However, no
significant difference in response rate to first-line chemo-
therapy between high, intermediate and low-grade
tumours was observed.

In nine (38%) of 24 patients with low-grade tumours;
and 15 (71%) out of 21 patients with intermediate-grade
tumours, went on to develop metastatic disease. In 21
(64%) of 33 patients with high-grade tumours also devel-
oped distant metastases.

3.6. Overall and progression-free survival

Myxoid liposarcoma patients had statistically signifi-
cant longer overall survival compared to patients with
well-differentiated tumours, 119 months (95%CI; 0-
326) and 59 months (95%CI; 47-70), respectively,
P = 0.006. Overall survival is illustrated in Fig. 1. Med-
ian survival was 60 months (95%CI 60-76 months). No
significant difference in overall survival from first-line
chemotherapy was observed between the subgroups.

The median progression-free survival (PFS) was 4
months for myxoid, 16 months for round cell liposar-
coma, 11 months for well-differentiated, 2 months for
dedifferentiated and 8 months for pleomorphic sarcoma
P =0.084 (logrank test) (Table 5 and Fig. 2). The P
value for a trend across categories from good to poor
prognosis was 0.043.

4. Discussion

This retrospective study demonstrates that in liposar-
coma patients receiving first-line chemotherapy for pal-
liation of advanced disease, there was a statistically
significant higher response rate for patients with myxoid
liposarcoma compared to a combination of all other
liposarcomas, and in particular to de- and well-differen-
tiated liposarcoma.

Liposarcoma was identified as a favourable prognos-
tic factor for response to chemotherapy in an analysis of
2185 soft tissue sarcoma patients treated with anthracy-
cline-based chemotherapy within 7 clinical trials [16].
The multivariate model for response demonstrated
absence of liver lesions, young age, high histopathologic
grade and liposarcoma as the only independent



2858 R.L. Jones et al. | European Journal of Cancer 41 (2005) 2853-2860

% Surviving

20 25 30 35

Years since diagnosis

Fig. 1. Overall survival.

Table 5
Progression-free survival (in months)

Pathology Median (95%CI)
Myxoid 4 (0-8)

Round cell 16 (7-25)
Well-differentiated 11 (0-22)
Dedifferentiated 2 (0-3)
Pleomorphic 8 (4-12)
Overall 7 (3-11)

favourable prognostic factors for response. However,
multivariate analysis of overall survival revealed good
performance status, absence of liver metastases, low
histopathologic grade, long disease-free interval and
young age as the only independent favourable prognos-
tic factors of survival. Liposarcoma dropped out of the

multivariate models when tumour grade was included.
The number of liposarcoma patients with grade 1, grade
2 and grade 3 tumours was 39%, 34% and 28%,
respectively.

There have been two retrospective studies directly
addressing the response of liposarcoma to chemother-
apy. The first was a review of 20 myxoid liposarcoma
patients treated with doxorubicin and dacarbazine
based-chemotherapy. A response rate of 44% (one com-
plete response and seven partial responses) was reported
and additionally four patients achieved a minimal
response [11]. Thirteen of these had recurrent or meta-
static disease and seven had large primary tumours, thus
receiving chemotherapy in the neoadjuvant setting. All
responding patients, who underwent surgical resection
of all macroscopic disease, subsequently received adju-

% Progression Free

Well Diff.
—— Myxoid
Round cell
Pleomorphic
De Diff.

. ]

0 1 2

3 4 5

Years since First Chemotherapy

Fig. 2. Progression-free survival of liposarcoma subtypes.
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vant chemotherapy. At a median follow-up of 51
months (range 6-199 months) 10 patients were alive
with no evidence of disease, 3 were alive with disease
and 5 had died.

Recently, Eilber et al. [17] investigated the impact of
chemotherapy on survival in patients with high-grade
extremity liposarcoma. The authors performed a retro-
spective analysis of two prospectively maintained dat-
abases of patients who had wundergone complete
surgical resection or amputation of their primary
tumour. Patients in this analysis received adjuvant/neo-
adjuvant doxorubicin or ifosfamide based chemother-
apy. Well-differentiated and pure myxoid liposarcoma
were excluded from the analysis, as they were considered
low-grade lesions. The 5-year disease specific survival of
the ifosfamide treated patients was 92% (84-100%) com-
pared with 65% (51-79%) for a contemporary cohort of
patients not treated with chemotherapy, (logrank
P =0.0003). However, the 5-year disease specific
survival for the doxorubicin treated group was 64%
(53-74%) compared with 56% (51-79%) for the contem-
porary cohort who received no chemotherapy.

There have been a number of retrospective studies
assessing the clinical and pathological behaviour of the
different subtypes of liposarcoma. Smith and colleagues
retrospectively evaluated 29 patients with extremity
myxoid liposarcoma to assess the amount of round cell
component required to adversely affect prognosis [5]. Of
7 patients with a round cell component >5% in their ini-
tial tumour, 5 (71%) suffered an adverse outcome. Of the
other 22 with <5% round cell component only 7 (32%)
suffered an adverse outcome. Thus, those with >5%
round cell component had a statistically significant
higher incidence of metastasis or death from disease
than those with <5% component (P = 0.05).

A case series of 58 patients with well-differentiated
liposarcoma reported by Lucas et al. [7] demonstrated
a high recurrence rate of 53%. Many of these underwent
multiple operations over a number of years for local
recurrences. Analysis of this series also suggested that
dedifferentiation represented tumour progression with
the transformation of a locally aggressive tumour into
one with metastatic potential. In this series, 37 (64%)
patients were alive with no evidence of disease, 7
(12%) were alive with disease and 8 had died of disease
(all retroperitoneal or scrotal). Six patients (10%) had
died of other causes. Mean follow-up was 9.3 years
(range 5 months to 35 years) and of the 10 in this series
with dedifferentiation, 5 (50%) were alive with no evi-
dence of disease. Three of these patients had resections
and demonstrated no evidence of dedifferentiation in
subsequent recurrences. One patient had chemotherapy
for metastatic dedifferentiated liposarcoma in this series.

The rarest subtype of liposarcoma is the pleomorphic
variant [9], and a series of 63 cases has shown that age
over 60, truncal tumour location, deep position, tumour

greater than 5 cm in size, vascular invasion and incom-
plete tumour excision as adverse prognostic factors
[18]. After a median follow-up of 38 months for 48
patients (range 7-276 months), 21 (45%) developed a
local recurrence. Twenty (42.5%) developed at least
one distant metastasis, with the most common sites
being lung (12 events) and pleura (4 events). The cumu-
lative 5-year overall survival rate was 57%. Five patients
received neoadjuvant chemotherapy and/or radiother-
apy, and 31 were treated with adjuvant chemotherapy
and/or radiation treatment.

A further series of 24 patients with pleomorphic lipo-
sarcoma revealed a 5-year overall survival rate of 40%,
with a median survival of 48 months [19]. Univariate
analysis demonstrated that patients with tumours
located in the upper extremities (P = 0.021) and greater
than 10 cm (P = 0.47) had decreased overall survival.

Five-year local recurrence-free, metastasis-free and
overall survival rates of 73%, 45% and 35%, respectively
were reported for 18 patients with localised pleomorphic
liposarcoma of the extremities [4]. In this series of
120 patients with extremity myxoid and pleomorphic
subtypes, 17 were treated with surgery alone, 88 with
pre- or post-operative chemotherapy and/or radiation
treatment. Twelve were treated with various non-surgi-
cal combinations and 3 received no anti-cancer treat-
ment. A multi-modality approach (surgery, radio- and
chemotherapy) was the most commonly adopted
treatment for those with pleomorphic tumours, in 10
of these 18 patients. Ten developed metastatic disease,
with the lungs being the most common site of disease.
Three patients developed extrapulmonary metastases.
The distant recurrence free survival rate was signifi-
cantly better for those with myxoid tumours compared
to patients with pleomorphic tumours (P < 0.01).

A study by Henricks and colleagues of 155 patients
with dedifferentiated liposarcoma revealed that 41% of
130 patients with follow-up information had local recur-
rences, and 17% developed metastatic disease [8].
Interestingly, tumours in accessible soft tissue had
significantly better survival than those in the
retroperitoneum.

This study supports anecdotal reports of the relative
chemosensitivity of myxoid liposarcoma compared to
the other liposarcomas. We have demonstrated a statis-
tically significant higher response rate for those patients
with myxoid liposarcoma treated with first-line chemo-
therapy compared to a combination of all other liposar-
comas. Patients with myxoid liposarcoma had a
significantly better response rate than those with de-
and well-differentiated tumours. No significant differ-
ence in response rate was observed between myxoid
and pleomorphic liposarcoma, although the number of
patients with the latter were relatively few. The results
are limited by their retrospective nature and the small
number of patients, largely as a consequence of the



2860 R.L. Jones et al. | European Journal of Cancer 41 (2005) 2853-2860

rarity of the condition. Further analysis of other pro-
spectively maintained databases will be required to ver-
ify these results. The chemosensitivity of myxoid
liposarcoma would justify prospective trials of alterna-
tive chemotherapy approaches such as that that used
successfully in leiomyosarcoma [20].

Conflict of interest statement

The authors declare no conflict of interest.

Acknowledgement

We thank Dr. Roger A’hern for his assistance with
the statistical analysis.

References

1. Weiss SW, Goldblum JR. Enzinger and Weiss’s soft tissue tumours.
4th ed. St. Louis (MO), Mosby, 2001., p. 641-93.

2. Kilpatrick SE, Doyon J, Choong PFM, et al. The clinicopatho-
logic spectrum of myxoid and round cell liposarcoma: a study of
95 cases. Cancer 1996, 77, 1450-1458.

3. Spillane AJ, Fisher C, Thomas JM. Myxoid liposarcoma — the
frequency and the natural history of nonpulmonary soft tissue
metastases. Ann Surg Oncol 1999, 6, 389-394.

4. Pearlstone DB, Pisters PW, Bold R1J, et al. Patterns of recurrence
in extremity liposarcoma: implications for staging and follow-up.
Cancer 1999, 85, 85-92.

5. Smith TA, Easley KA, Goldblum JR. Myxoid/round cell liposar-
coma of the extremities. A clinicopathologic study of 29 cases with
particular attention to extent of round cell liposarcoma. Am J
Surg Pathol 1996, 20, 171-180.

6. Knight JC, Renwick PJ, Clin PD, et al. Translocation t(12;16)
(q13;pll) in myxoid liposarcoma and round cell liposarcoma:
molecular and cytogenetic analysis. Cancer Res 1995, 55, 24-27.

7. Lucas DR, Nascimento AG, Sanjay BKS, et al. Well-differenti-
ated liposarcoma: the Mayo clinic experience with 58 patients. Am
J Clin Pathol 1994, 102, 677-683.

8. Henricks WH, Chu YC, Goldblum JR, et al. Dedifferentiated
liposarcoma: a clinicopathological analysis of 155 cases with a
proposal for an expanded definition of dedifferentiation. Am J
Surg Pathol 1997, 21, 271-281.

9. Rubin BP, Fletcher CDM. The cytogenetics of lipomatous
tumours. Histopathology 1997, 30, 507-511.

10. Downes KA, Goldblum JR, Montgomery EA, et al. Pleomorphic
liposarcoma: a clinicopathological analysis of 19 cases. Mod
Pathol 2001, 14, 179-184.

11. Patel SR, Burgess MA, Plager C, et al. Myxoid liposarcoma —
experience with chemotherapy. Cancer 1994, 74, 1265-1269.

12. Trojani M, Contesso G, Coindre JM, et al. Soft-tissue sarcomas
of adults; study of pathological variables and definitions of a
histopathological grading system. Int J Cancer 1984, 33, 37-42.

13. Guillou L, Coindre JM, Bonichon F, ef al. Comparative study of
the National Cancer Institute and French Federation of Cancer
Centres Sarcoma Group grading systems in a population of 410
adult patients with soft tissue sarcomas. J Clin Oncol 1997, 15,
350-362.

14. Kaplan EL, Meier P. Non parametric estimation from incomplete
observations. J Am Stat Soc 1958, 53, 457-481.

15. Cox DR. Regression models and life tables (with discussion). J R
Stat Soc B 1972, 34, 187-220.

16. Van Glabbeke M, van Oosterom AT, Oosterhuis JW, et al.
Prognostic factors for the outcome of chemotherapy in advanced
soft tissue sarcoma: an analysis of 2185 patients treated with
anthracycline-containing first-line regimens — a European Orga-
nisation for Research and Treatment of Cancer Soft Tissue and
Bone Sarcoma Group Study. J Clin Oncol 1999, 17, 150-157.

17. Eilber FC, Eilber FR, Eckardt J, et al. The impact of chemo-
therapy on the survival of patients with high-grade primary
extremity liposarcoma. Ann Surg 2004, 240, 686-695.

18. Gebhard S, Coindre J-M, Michels 1J, et al. Pleomorphic liposar-
coma: clinicopathologic, immunohistochemical and follow-up
analysis of 63 cases. Am J Surg Pathol 2002, 26, 601-616.

19. Oliveira AM, Nascimento AG. Pleomorphic liposarcoma. Semin
Diagn Pathol 2001, 18, 274-285.

20. Hensley ML, Maki R, Venkatraman E, er al. Gemcitabine and
docetaxel in patients with unresectable leiomyosarcoma: results of
a phase II trial. J Clin Oncol 2002, 20, 2824-2831.



	Differential sensitivity of liposarcoma subtypes to chemotherapy
	Introduction
	Patients and methods
	Patients
	Statistical methods
	Analysis plan

	Results
	Patient characteristics
	Treatment
	First-line chemotherapy
	Second, third and fourth-line chemotherapy
	Tumour grade
	Overall and progression-free survival

	Discussion
	Conflict of interest statement
	Acknowledgement
	References


