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Background: In general, although biological behavior and prognosis of liposarcomas (LPS) are
more favorable compared with most other soft tissue sarcomas (STS), prognosis can vary widely
depending on tumor characteristics, especially histological subtype and tumor grade.

Patients and Methods:All consecutive, completely resected stage I-III LPS (as determined by
the American Joint Committee on Cancer staging guidelines), treated at the Groningen University
Hospital from 1977–2000, were analyzed.

Results: A total of 69 patients, 35 males and 34 females, median age 51 (range 11–80) years,
were reviewed. After a median follow-up of 71 (range 5–231) months, the overall local recurrence
and metastasis rate at five years after diagnosis were 27% and 16%, respectively. Retroperitoneal
localization was a significant negative prognostic factor regarding local recurrence; dedifferentia-
tion, grade II-III, and deep location regarding distant metastasis; and dedifferentiation, grade II-III,
stage II-III, size.20 cm and non-radical resection regarding survival.

Conclusions: LPS have a relatively mild biologic behavior, with the exception of very large,
deeply located, dedifferentiated and/or grade II-III LPS. Radical resection is important for disease-
specific survival. LPS have a relatively mild biologic behavior, with the exception of very large,
deeply located, dedifferentiated and/or grade II-III LPS.
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The majority of soft tissue mass is composed of mus-
cle and fatty tissue. Because adipose tissue makes up
about 20% of the body weight, it seems obvious that one
of the most common soft tissue sarcomas (STS) are
liposarcomas (LPS).1–4 However, LPS originate from
primitive mesenchymal cells rather than mature fat cells.
In fact, these tumors are rare in the subcutaneous fat, a
common location of lipomas, and they are most fre-
quently located in deeper structures.3 Although LPS are
one of the most common STS, accounting for 10–20% of
all STS,1–4 there are only limited recent data that specif-
ically address epidemiological and treatment related as-

pects of this entity. Usually, these data are embedded
in reports on sarcoma in general, which does not seem
advisable because the biological behavior and progno-
sis of LPS seems to be different from most other
STS.3,5 Furthermore, there are strong indications that
biological subtype determines the outcome in LPS.6,7

This diversity in clinical behavior may not become
apparent if LPS are reviewed together with other STS.
The purpose of the present study was to gain an insight
into the epidemiological aspects of LPS, to evaluate
treatment results, and to determine prognostic factors
for local recurrence, metastasis, disease-free, and dis-
ease-specific survival.

PATIENTS AND METHODS

All consecutive liposarcomas that were diagnosed at
the Groningen University Hospital, from October 1977
to January 2000, were reviewed regarding the clinico-
pathological data, treatment, and follow-up. Patients
were followed clinically at the Groningen University
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Hospital for a maximum period of 10 years. Data were
retrospectively collected by chart review. For patients who
were no longer being followed, data had to be collected by
correspondence with the referring physician. Histopatho-
logically, all tumors were reviewed, and if necessary re-
vised, by one pathologist with a special interest and expe-
rience in STS (WMM). Patients with perioperative signs of
regional and/or distant metastatic disease (American Joint
Committee on Cancer [AJCC] stage IV) and those in whom
the LPS could not be resected completely (R2-resection),
were excluded from the study.

The extent of diagnostic preoperative work-up has
changed during the last decades. Currently, preoperative
work-up of a soft tissue tumor includes magnetic reso-
nance imaging (MRI) or magnetic resonance angiogra-
phy (MRA) and/or computed tomography (CT) and/or
ultrasonography (US) of the tumor site, followed by
fine-needle aspiration (FNA), core biopsy, and/or inci-
sional biopsy.8 In superficially located soft tissue tumors
smaller than 3 cm, and without clinical suspicion of
malignancy, an excisional biopsy is performed.9 In case
of a histological diagnosis of liposarcoma, a chest CT-
scan and a bone scan are performed to rule out metastatic
disease.8 We used the classification described by Enz-
inger,3 and recognized four different subtypes: well-
differentiated LPS (WDLPS), myxoid LPS (MXLPS),
pleiomorphic LPS (PMLPS), and dedifferentiated LPS
(DDLPS). Tumors were graded according to Coindre et
al.,10 and grade was assigned based on the highest grade
presented. Patients were clinically staged according to
the latest AJCC staging guidelines for sarcoma.11

After preoperative work-up, the tumor was resected
with the intention to perform a wide local resection.
Resection margins were classified as microscopically
involved if, on histological examination, tumor cells
were detected at the marked surface of the resection
specimen. In recent years, in cases of microscopic in-
volvement of the margins (R1-resection), especially in
high-grade tumors, high-dose adjuvant radiotherapy
(50–70 Gy) has been recommended.8 Chemotherapy was
only delivered to eligible patients who participated in
different chemotherapy protocols during this time period.

In primary LPS, the follow-up period was calculated
from the time of histological diagnosis. In LPS, present-
ing with a recurrence, the follow-up period was mea-
sured from the time of histological diagnosis of the
recurrence. The local and distant recurrence rates were
calculated using the Kaplan-Meier method.

Epidemiologic data were analyzed using the Mann-
Whitney U-test and x2 test. Clinicopathological and
treatment related factors were analyzed using a log-rank
test for local recurrence, disease-free, and overall sur-

vival. A P value of ,0.05 was considered statistically
significant. The relative risk ratio and 95% confidence
interval (95% CI) are reported.

RESULTS

Epidemiological Characteristics
The study group was composed of 35 men (51%) and 34

women (49%). Fifty-two LPS were primary tumors (75%).
Seventeen patients (25%) presented with a local recurrence
after earlier attempts at definitive treatment at outside insti-
tutions. In nine patients (53%), it was the first or second
recurrence, in four patients (24%), it was the third recur-
rence, in two patients (11%), it was the fourth recurrence, in
one patient (6%), the sixth recurrence, and one patient (6%)
had a seventh recurrence. Overall, the median age at pre-
sentation was 51 (range 11–80) years. The median age at
presentation was not significantly different in primary or
recurrent LPS, 49 years (range 11–80) and 56 years (range
35–80), respectively.

Clinical Characteristics
By far, most patients (n5 57) presented with a pal-

pable mass (83%), which in most of them (n5 46) was
painless. At presentation, the median duration of symp-
toms was 6 months for primary LPS, and 3 months for
recurrent LPS. There was no gender-related difference.

The distribution of LPS according to anatomical site is
shown in Fig. 1. The majority of LPS was located in the
extremities (n5 43; 62%), especially the thigh (n5 29;
42%). Although 57 tumors (83%) were palpable on clin-
ical examination, there were site-specific differences. In
the head/neck region, trunk, and extremities, most LPS
were palpable (80%, 100%, 95%, respectively), whereas

FIG. 1. Distribution of LPS according to anatomical site (n5 66).

536 P. H. A. NIJHUIS ET AL.

Ann Surg Oncol, Vol. 7, No. 7, 2000



in the retroperitoneum and buttock, respectively 64% and
50% of the tumors were undetectable on clinical exam-
ination. Overall, 61 LPS were situated beneath the fascia
(88%). The relation between tumor site and tumor depth
was highly statistically significant (P 5 0.002), with the
highest proportion of superficially located tumors in the
head/neck region and in the upper extremity, 60% and
40%, respectively. In the retroperitoneum, buttock, and
leg (nearly) all LPS were deeply seated (Fig. 1).

Preoperative Work-Up
Ultrasonography (US) of the tumor region was per-

formed in 23 patients (33%). During the operation, in-
formation from the US appeared to be correct in only 6
of these patients (26%). CT-scan and MRI of the tumor
region were performed in 40 patients (58%) and 29
patients (42%), respectively. Distant metastatic disease
was excluded by plain chest film (n5 57; 83%), pul-
monary CT-scan or MRI (n5 48; 70%), and bone scan
(n 5 37; 54%).

In 6 patients, the tumor was resected after only FNA
(9%) and in 1 patient, the tumor was resected after core
biopsy (1%), whereas in the remaining 62 patients, the
histological diagnosis was made by biopsy (incisional:
n 5 31 [45%] and excisional: n5 16 [23%]) or tumor
resection (n5 15, 22%). Eleven of the 15 tumors that
were resected without prior histological diagnosis were
recurrent LPS (73%). One patient had a primary LPS of
the spermatic cord and was treated by orchidectomy. One
patient had a primary LPS in the lower extremity, which
was treated with surgical resection, followed by external
beam radiation therapy. Two patients had a retroperito-
neal LPS, which was surgically resected, en block with
the left kidney and the left side of the colon in one, and
en block with the left kidney in the other.

Treatment
Thirty-two patients were treated by surgical resection

only (47%), 25 patients received additional radiotherapy
(36%), 3 patients had additional chemotherapy (4%), and
the remaining 9 patients (13%) were treated by a com-
bined modality treatment of surgery, radiotherapy, and
chemotherapy.

A marginal resection was performed in 54 patients
(78%), a radical resection in 13 patients (19%), and in the
remaining 2 patients (3%), the tumor was resected int-
racapsularly. Intraoperative tumor spill occurred in 3
patients (4%), 2 of whom had a retroperitoneal LPS, and
one a LPS of the thigh.

Radiotherapy was applied in 34 patients (49%), most
often postoperatively (n5 30; 88%). Two patients with
a LPS of the thigh received both pre- and postoperative

external beam radiotherapy (EBRT) and one patient with
a primary gluteal LPS received neoadjuvant EBRT, fol-
lowed by intraoperative radiotherapy (IORT).12 One pa-
tient with a second recurrence of a MXLPS of the pop-
liteal fossa, previously treated with surgery and 64 Gy
EBRT, was treated with surgical resection and 25 Gy
IORT.13 Overall, the median total radiation dose was 60
Gy, ranging from 25 (IORT)-70 Gy.

Only a small number of patients (n5 12; 17%) who
participated in different protocols received chemotherapy.
Radiotherapy and/or chemotherapy related complications
were encountered in 17 of 37 patients (46%). By far, most
were minor complications (erythema, dermatitis, epider-
molysis, mucositis, and wound complications). However,
four patients developed a neuropathy (11%) that was tran-
sient in two, but persisted in the other two patients.

Limb salvage was achieved in 45 of 47 limbs (96%)
involved (gluteal LPS included). In one patient who pre-
sented with a recurrent LPS of the thigh, an exarticulation
of the hip had to be performed. One patient with a primary
gluteal LPS had to be treated by hemipelvectomy and
intraoperative radiotherapy.12 During follow-up, one addi-
tional patient who developed a local recurrence could only
be salvaged by a high exarticulation of the lower limb,
decreasing the cumulative limb salvage rate to 94%.

Histopathology
The revised histopathological diagnoses are presented

in Fig. 2, which shows that nearly half of the tumors were
MXLPS and that more than one third were WDLPS. For
the various anatomical sites, tumor size, as measured by
the pathologist, is presented in Fig. 3. The largest tumors
were encountered in the retroperitoneum (median diam-
eter 25 [range 12–46] cm) and lower limb (median
diameter 12 [range 2–40] cm). Twenty-four of 26
WDLPS (92%) were classified as grade I LPS, the other
2 as grade II (8%), 29 MXLPS were classified as grade
I (85%), and 5 MXLPS as grade II (15%). Three DDLPS

FIG. 2. Histological distribution of LPS (n5 66).
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(50%) were grade III LPS, whereas the other three were
classified as grade II. Two of three PMLPS were classi-
fied as grade II, the third as grade III. The relation
between histological subtype and tumor grade seemed to
be highly significant (P , 0.0001). Overall, there was no
statistically significant relation between anatomical site
and tumor grade (P 5 0.19), although retroperitoneal
LPS had a significantly higher tumor grade compared to
LPS at other sites (P 5 0.02). According to the new
AJCC staging guidelines,10 10 LPS were classified as
stage Ia (14%), 3 LPS as stage Ib (4%), 52 LPS as stage
IIa (76%), and 4 LPS as stage III (6%). LPS of the
retroperitoneum, buttock, and thigh had significantly
more stage II and III (P 5 0.01). Microscopically, free
margins (R0-resection) were achieved in 53 patients
(77%); in the other 16 patients (23%) margins were
microscopically involved (R1-resection). No patient had
a macroscopic tumor left behind (R2-resection).

Recurrence and Survival
The duration of follow-up for this cohort of patients

ranged from 5 to 251 months with median and mean
follow-up of 79 and 87 months, respectively.

Local Recurrence
During follow-up, 18 of 69 patients (26%) developed a

local recurrence after 2–101 months. A total of 28% of local
recurrences was evident by 1 year, 44% by 2 years, 72% by
3 years, 78% by 4 years, and 89% by 5 years. There were
two very late local recurrences after 81 and 101 months.
Multiple recurrences were common and occurred in 67% of
patients who developed a local recurrence after initial pre-
sentation with a primary LPS and in 83% of patients who
presented with a recurrent LPS.

On univariate analysis, retroperitoneal localization
was associated with a significantly shorter local recur-
rence-free interval (Table 1, Fig. 4). Retroperitoneal LPS
recurred after a median recurrence-free interval of 48
months. At the end of the study period, five of the
patients who had had a retroperitoneal LPS had no signs
of recurrent disease. Four patients died from unresectable
local recurrences in absence of distant metastases, and
one patient died from an unresectable local recurrence
and metastases to the lung, vertebrae, and soft tissues.
One patient is still alive but has an unresectable local
recurrence without distant metastases and is likely to
suffocate in the near future.

Distant Metastases
Within a range of 4–103 months, 11 patients (16%)

developed distant metastases. Of these, 27% were evi-
dent by 1 year, 55% by 2 years, 82% by 3 years, and 91%

TABLE 1. Local recurrence-free interval according to potential prognostic factors

Clinicopathological factor RR 95% CI

Gender Male vs. female 0.69 0.27–1.74
Histological subtype WDLPS vs. all other subtypes 2.39 0.79–7.3

All other subtypes vs. DDLPS 1.04 0.14–7.8
Primary vs. recurrent presentation 1.36 0.51–3.63
Anatomical site All other sites vs. retroperitoneum 3.22* 1.21–8.6
Depth Superficial vs. deep 2.69 0.36–20.2
Type of resection R1 vs. marginal 1.01 0.32–3.18

R1 vs. radical 1.25 0.28–5.56
Tumor diameter #10 cm vs. 10–20 cm 1.64 0.53–5.07

#10 cm vs..20 cm 2.92 0.94–9.0
Grade I vs. II 1.11 0.32–3.85

I vs. III 2.05 0.27–15.6
Stage I vs. II 5.32 0.71–40.7

I vs. III 8.55 0.53–137
Treatment Surgery vs. surgery1 radiotherapy 0.54 0.19–1.54

Surgery vs. surgery1 chemotherapy 0.85 0.11–6.55
Surgery vs. surgery1 radiotherapy1 chemotherapy 0a

* Significance,P , .05.
a Numbers too small to draw conclusions.

FIG. 3. Tumor size according to anatomical site.
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by 5 years. One patient developed distant metastases after
103 months. Four patients (36%) with distant metastases
also experienced a local recurrence. In three of them, the
local relapse preceded the distant failure by a median inter-
val of 47 (range 4–91) months. In one patient, local and
distant relapse occurred simultaneously.

The lung was the most common site for metastases
(72%), followed by vertebrae (36%), soft tissues (27%),
liver (18%), and brain (9%). None of the 26 WDLPS
developed distant metastases, whereas 3 out of 6 metas-
tasizing MXLPS (50%) did so to the soft tissues. Three
patients (all MXLPS) developed extrapulmonary metas-
tases only (soft tissue, spine, and brain).

A univariate analysis of prognostic factors with regard
to metastasis-free interval is presented in Table 2. Deep
tumor location, DDLPS (RR 13.6), and tumor grade II
and III (RR 7.8 and 14.6, respectively) were associated
with a significantly shorter metastasis-free period (Fig.

5a,b). After 5 years, DDLPS had a metastasis rate of
78%, with a median metastasis-free interval of 20
months. After 5 years, grade I, II, and III LPS had a
metastasis rate of 8%, 49%, and 50%, respectively. The
median metastasis-free interval in grade II and III LPS

FIG. 5. (A) Metastasis-free interval according to tumor grade. (B)
Metastasis-free interval according to histological subtype.

FIG. 4. Local recurrence-free interval according to anatomical site.

TABLE 2. (Distant) metastasis-free interval according to potential prognostic factors

Clinicopathological factor RR 95% CI

Gender Male vs. female 0.36 0.10–1.37
Histological subtype All other subtypes vs. DDLPS 13.6* 4.0–47
Primary vs. recurrent presentation 0.28 0.04–2.15
Anatomical site All other sites vs. retroperitoneum 0.53 0.07–4.2
Depth Superficial vs. deep `*
Type of resection R1 vs. marginal 3.83 0.49–30.3

R1 vs. radical 1.57 0.10–25.1
Tumor diameter #10 cm vs. 10–20 cm 1.57 0.39–6.26

#10 cm vs..20 cm 1.93 0.43–8.6
Grade I vs. II 7.81* 2.10–29.1

I vs. III 14.6* 2.67–80
I vs. II 1 III 9.01* 2.64–31

Stage I vs. II1 III 0.66 0.17–2.49
Treatment Surgery vs. surgery1

radiotherapy
0.34 0.07–1.66

Surgery vs. surgery1
chemotherapy

1.23 0.15–10.0

Surgery vs. surgery1
radiotherapy1 chemotherapy

0.59 0.15–2.80

* Significance,P , .05.
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was 36 and 20 months, respectively. The relative risk of
DDLPS was not influenced by tumor depth (RR 11.9,
95% CI, 3.49–40.7), nor by grade (RR10.3, 95% CI,
3.01–35.2). The relative risk of tumor grade II and III
lost significance, when adjusted for DDLPS (RR 2.82,
95% CI, 0.76–10.5 and RR 1.45, 95% CI, 0.27–7.9,
respectively). None of the superficially located tumors
metastasized to distant sites.

Survival
A univariate analysis with regard to disease-free in-

terval is presented in Table 3, demonstrating a signifi-
cantly longer disease-free interval in WDLPS, grade I
LPS, stage I LPS, and in tumors#10 cm. When cor-
rected for tumor size and stage, WDLPS still had a better
disease-free interval (RR 4.4 and 3.6, respectively).
When adjusted for grade, WDLPS lost its significance
(RR 2.7). Tumor grade I remained a significant factor
when adjusted for tumor size (RR 2.6), but lost indepen-
dence when adjusted for histological subtype (RR 1.3) or
stage (RR 1.7). Tumor stage I, corrected for histological
subtype, tumor grade, or tumor size, lost significance
(RR 6.9, 5.2, and 4.2, respectively). Tumor size lost
significance when adjusted for grade (RR 1.96) or stage
(RR1.74), but was not influenced by histological subtype
WDLPS (RR 4.2).

In univariate analysis, dedifferentiation, grade II and
III, non-radical resection, and stage II and III were as-
sociated with a worse disease-specific survival (Table 4).

None of the stage I patients died of the disease, but the
numbers are too limited to reach statistical signifi-
cance. After correction for radicalness of resection,
DDLPS and grade II-III LPS continued to have a
significantly worse disease-specific survival (RR 10.2
and 7.9, respectively), but when corrected for each
other, both factors lost significance. After a radical
resection, no patient died of the disease.

DISCUSSION

Liposarcoma (LPS) is the second or third most com-
mon soft tissue sarcoma (STS) of adult life and the
incidence of LPS is estimated at 10–20% of all STS.1–4

This tumor is primarily a tumor of adult life, and gener-
ally shows a slight preference for the male sex.7,14,15

In this series, the median age at presentation with a
primary or recurrent LPS was 49 and 56 years, respec-
tively, and the male/female ratio was 1.03. Liposarcoma
most often occurs in the lower extremity (13–68%) and
the retroperitoneum is the second most common site
(10–36%).7,16,17 This was confirmed in our series in
which 38 of 69 LPS (55%) were situated in the lower
extremity, primarily in the thigh (n5 29). The retroperi-
toneum was the second most frequent anatomical site
(16%). Characteristically, most LPS are deeply seated,
and the majority seem to take origin from large inter-
muscular connective tissue spaces. Localization in the
subcutaneous tissue is rare. However, noteworthy excep-

TABLE 3. Disease-free survival according to potential prognostic factors

Clinicopathological factor RR 95% CI

Gender Male vs. female 0.56 0.25–1.25
Histological subtype WDLPS vs. PMLPS 2.80 0.31–25.1

WDLPS vs. MXLPS 3.21* 1.07–9.7
WDLPS vs. DDLPS 13.0 0.86–10.4
WDLPS vs. all other subtypes 3.88* 1.33–11.3

Primary vs. recurrent presentation 1.04 0.43–2.50
Anatomical site All other sites vs. retroperitoneum 1.92 0.76–4.79
Depth Superficial vs. deep 3.91 0.53–28.9
Type of resection R1 vs. marginal 1.48 0.55–3.95

R1 vs. radical 0.26 0.03–2.20
Tumor diameter #10 cm vs. 10–20 cm 1.92 0.74–4.99

#10 cm vs..20 cm 3.03* 1.14–8.09
Grade I vs. II 2.80* 1.14–6.87

I vs. III 5.39* 1.56–18.6
I vs. II 1 III 3.27* 1.47–7.3

Stage I vs. II 7.10 0.96–52.8
I vs. III 23.9* 2.48–229
I vs. II 1 III 7.79* 1.05–57.6

Treatment Surgery vs. surgery1 radiotherapy 0.69 0.28–1.75
Surgery vs. surgery1 chemotherapy 2.21 0.50–9.8
Surgery vs. surgery1 radiotherapy1
chemotherapy

0.97 0.63–2.44

* Significance,P , .05.
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tions are the shoulder and head/neck area where tumors
of smaller size, and shorter duration of symptoms, may
extend into subcutaneous fat.18,19 In this series, 8 of 69
LPS (12%) were subcutaneously seated, with the highest
relative frequency in the head/neck region (60%), and the
lowest in the lower extremity, buttock, and retroperito-
neum (5%, 0%, and 0%, respectively) (Fig. 1).

It is difficult to compare the distribution of histological
subtypes in the literature because different classifications
have been used and anatomical distributions often vary.
Undoubtedly, the myxoid type is by far the most common
LPS. It is described most frequently in the literature7,14,19

and was present in almost half of our patients (49%). The
distribution of the other histological subtypes was in accor-
dance with the series from the University of Texas M.D.
Anderson Cancer Center (MDACC) published by Evans.7

The relative frequency of PMLPS in our and the MDACC
series was relatively low (4–5%), compared with some
reports in the literature.2,14However, the latter series, which
reports 23–26% PMLPS, has a different distribution of
anatomical sites and/or did not recognize the dedifferenti-
ated subtype.

After 5 years of follow-up, the overall local recurrence
rate in this series was 27%, which seems to be in accor-
dance with other reports, although the figures should be
interpreted with caution because length of follow-up and
distribution of histological subtypes and anatomical sites
vary widely.2,15,17 One of the highest local recurrence
rates (85%) is reported in a series by Evans, comparable
with this present series, but that study had a much longer
follow-up with a minimum of 10 years.7 This very long
follow-up may be responsible for the high local recur-

rence rate because in LPS, which is different from other
STS, (very) late recurrences are common.2,17,19 In this
series, only 44% of all local recurrences were evident by
2 years, whereas 11% occurred after 5 years, the latest of
which even occurred 8.5 years after treatment. From the
literature, histological subtype (DDLPS and PM-
LPS),19,20 retroperitoneal localization,15,21 recurrent pre-
sentation,19,21 and involved surgical margins17,19 have
been reported as independent negative prognostic factors
with regard to local recurrence. In the current series,
retroperitoneal localization was the most important sig-
nificant factor impairing the local recurrence-free inter-
val (Table 1). No local recurrences were encountered
after multimodality treatment (surgery, radiotherapy, and
chemotherapy), but numbers were too small to draw
conclusions. Histological subtype, tumor grade and size,
recurrent presentation, margin status, and stage were not
significant prognostic factors for local control.

Once LPS recurred, multiple recurrences were com-
mon (overall 72%). LPS tends to recur uncontrollably,
especially in the retroperitoneum, and may be fatal
through local effects, as reported by others.22,23 Dedif-
ferentiation in recurrence is reported in well-differenti-
ated retroperitoneal LPS and is associated with a poor
outcome.6,7,15,22This feature was encountered in 2 of 18
local recurrences (11%), both of which were retroperi-
toneal WDLPS. Both patients died from an unresectable
local recurrence, in the absence of distant metastases.

After 5 years of follow-up, the overall metastasis rate
was 16%. Most metastases became evident within the
first 3 postoperative years (72%), as reported by oth-
ers.2,19Late distant failures appeared to be relatively rare,

TABLE 4. Overall (disease-specific) survival according to potential prognostic factors

Clinicopathological factor RR 95% CI

Gender Male vs. female 0.41 0.13–1.33
Histological subtype All other subtypes vs. DDLPS 14.40* 4.72–44.1
Primary vs. recurrent presentation 0.50 0.11–2.28
Anatomical site All other sites vs. retroperitoneum 2.76 0.85–8.9
Depth Superficial vs. deep `
Type of resection R1 vs. marginal 2.34 0.52–10.6

R1 vs. radical 0*
Tumor diameter #10 cm vs. 10–20 cm 1.91 0.51–7.1

#10 cm vs..20 cm 2.60 0.65–10.4
Grade I vs. II 8.01* 2.26–28.4

I vs. III 31.7* 7.1–142
I vs. II 1 III 10.7* 3.29–34.6

Stage I vs. II1 III `
Treatment Surgery vs. surgery1

radiotherapy
1.43 0.41–5.0

Surgery vs. surgery1
chemotherapy

1.95 0.23–16.7

Surgery vs. surgery1
radiotherapy1 chemotherapy

2.34 0.38–7.4

* Significance,P , .05.
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because nearly all metastases were evident by 5 years. As
expected, the lung was the most common site for metas-
tases (72%). This relative frequency is comparable with
the results of Kindblom,6 but is high compared to others
(38–57%).2,7 The high tendency of MXLPS to metasta-
size to extrapulmonary soft tissue sites, reported in the
literature (38–88%),2,7,19,20,24was confirmed in our se-
ries, in which 50% of metastasizing MXLPS did so to
soft tissues. WDLPS did not metastasize to distant sites.

From the literature, high tumor grade,2 pleomorphic
subtype,19,20 round cell subtype (a poorly differentiated
form of MXLPS),24,25 and tumor necrosis2 have been
reported as independent factors associated with impaired
metastasis-free interval. As shown in Table 2, and Fig.
5a,b, DDLPS, tumor grade II and III, and deep tumor
location were significant determinants of metastatic out-
come in the present series. After 5 years, grade II and III
LPS had the highest metastatic rate (49% and 50%,
respectively), with the shortest median metastasis-free
interval (# 3 years). Superficially located tumors did not
metastasize.

Because several different classification systems for
LPS have been used, it is very difficult to compare
survival data from the literature. Reported independent

negative prognostic factors are high tumor grade,21,26

tumor necrosis,2 tumor size$ 5 cm19,26 and$ 10 cm,21

histological subtype (PMLPS, DDLPS, round cell MX-
LPS)14,18–20,24,25,27, recurrent presentation,21 and retro-
peritoneal localization.14,15,17,21In the current series, four
factors (histological subtype, tumor size, tumor grade,
and tumor stage) were significantly associated with dis-
ease-free survival (Table 3, Fig. 6a,b). Patients with
WDLPS, tumors#10 cm, grade I LPS, and AJCC stage
I LPS had a significantly longer disease-free survival, but
these factors appeared to be associated with each other.

Three factors that significantly determined disease-
specific survival were histological subtype, tumor grade,
and type of resection (Table 4, Fig 7a,b). DDLPS, grade
II-III, and non-radical resections had a significantly
worse disease-specific survival. After radical resection,
no patient died of the disease. Even when adjusted for
type of resection, DDLPS and grade II-III LPS continued
to have a significantly worse disease-specific survival,
although both factors were associated with each other.

In the current series, we did not study the influence of
the round cell subtype, a poorly differentiated variation
of MXLPS, because round cell LPS was not recognized
as a separate entity. Although strict criteria defining the

FIG. 6. (A) Disease-free survival according to histological subtype.
(B) Disease-free survival according to tumor grade.

FIG. 7. (A) Disease-specific survival according to histological sub-
type. (B) Disease-specific survival according to tumor grade.
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prognostic significance of the round cell component in
MXLPS have not been established,27 there are reports
showing that a round cell component varying from
.25% to even.5% is associated with a poor progno-
sis.25,28 Tumor necrosis was also not analyzed as a sep-
arate prognostic factor. However, this factor, together
with tumor differentiation and mitosis count, is one of
the cornerstones of tumor-grade classification, as de-
scribed by Coindre et al.10 The prognostic importance of
retroperitoneal localization could not be demonstrated in
this series, but this may be a time-dependent issue, be-
cause at the end of the study period, 4 of 11 patients
(45%) with retroperitoneal LPS had died from their dis-
ease; 1 patient (9%) had an unresectable local recurrence
at the end of the study period, which will be fatal in the
near future. Moreover, in those patients with retroperi-
toneal STS without evidence of disease, the duration of
follow-up was relatively short.

Conclusion
This series of 69 consecutive patients with completely

resected, AJCC stage I-III LPS confirms that liposar-
coma is a quite heterogeneous disease, and that its out-
come is determined to a significant degree by histolog-
ical subtype, grade, size, stage, depth, and type of
resection. Compared with other soft tissue sarcomas,
LPS has a relatively mild biological behavior, with the
exception of large, deeply located, dedifferentiated
and/or grade II-III LPS. With regard to local failure,
retroperitoneal localization was an additional negative
prognostic factor. However, in contrast to some reports
in the literature, we were not (yet) able to demonstrate a
significant influence of retroperitoneal localization on
survival.

REFERENCES

1. Torosian MH, Friedrich C, Godbold J, Hajdu SI, Brennan F.
Soft-tissue sarcoma: Initial characteristics and prognostic factors in
patients with and without metastatic disease.Semin Surg Oncol
1988;4:13–9.

2. Gustafson P, Rydholm A, Wille´n H, Baldetorp B, Ferno¨ M, Åk-
erman M. Liposarcoma: a population-based epidemiologic and
prognostic study of features of 43 patients, including tumor DNA
content.Int J Cancer1993;55:541–6.

3. Enzinger FM, Weiss SW. Liposarcoma. In:Soft Tissue Tumors. 3d
Ed. St. Louis, MO: Mosby; 1995:431–66.

4. Nijhuis PHA, Schaapveld M, Otter R, Molenaar WM, Graaf van
der WTA, Hoekstra HJ. Epidemiologic aspects of soft tissue sar-
comas (STS)-Consequences for the design of clinical STS trials.
Eur J Cancer1999;35:1705–10.

5. Shiu MH, Castro EB, Hajdu SI, Fortner JG. Surgical treatment of
297 soft tissue sarcomas of the lower extremity.Ann Surg1975;
82:597–602.

6. Kindblom LG, Angervall L, Svendsen P. Liposarcoma. A clinico-
pathologic, radiographic and prognostic study.Acta Pathol Micro-
biol Scand (A)1975;Suppl:253:1–71.

7. Evans HL. Liposarcomas and atypical lipomatous tumors: a study
of 66 cases followed for a minimum of 10 years.Surg Pathol
1988;1:41–54.

8. Ham SJ, Graaf van der WTA, Pras E, Molenaar WM, Berg van den
E, Hoekstra HJ. Soft-tissue sarcoma of the extremities. A multi-
modality diagnostic and therapeutic approach.Can Treat Rev
1998;24:373–91.

9. Geel van AN, Unnik van JAM, Keus RB. Diagnosis and treatment
of soft-tissue tumours: the Dutch nationwide-accepted consensus.
Sarcoma1998;2:183–91.

10. Coindre JM, Trojani M, Contesso G, et al. Reproducibility of a
histopathologic grading system for adult soft tissue sarcoma.Can-
cer 1986;58:306–9.

11. Fleming ID, Cooper JS, Henson DE, et al., eds. Soft Tissue
Sarcoma. In: Fleming ID, Cooper JS, Henson DE, et al., eds.AJCC
Cancer Staging Manual. 5th Ed.Philadelphia, Lippincott-Raven
Publishers. 1997:149–156.

12. Hoekstra HJ, Sindelar WF, Szabo BG, Kinsella TJ. Hemipelvec-
tomy and intraoperative radiotherapy for bone and soft tissue
sarcomas of the pelvic girdle.Radiother Oncol1995;37:160–3.

13. Wijffels RTM, Mehta DM, Spauwen PHM, Hoekstra HJ. Limb-
sparing treatment with surgery and IORT for a second local recur-
rence of myxoid liposarcoma in the popliteal region, after previous
surgery and high-dose radiation.J Surg Oncol1993;53:64–7.

14. Enzinger FM, Weiss SW. Liposarcoma. A study of 103 cases.
Virchows Arch Path Anat1962;335:367–388.

15. Henricks WH, Chu YC, Goldblum JR, Weiss SW. Dedifferentiated
liposarcoma. A clinico-pathological analysis of 155 cases with a
proposal for an expanded definition of dedifferentiation.Am J Surg
Pathol 1997;21:271–81.

16. O’Connor M, Snover DC. Liposarcoma. A review of factors in-
fluencing prognosis.Am Surg1983;49:379–84.

17. Lucas DR, Nascimento AG, Sanjay KSS, Rock MG. Well-differ-
entiated liposarcoma: the Mayo Clinic experience with 58 cases.
Am J Clin Pathol1994;102:677–83.

18. Golledge J, Fisher C, Rhys-Evans PH. Head and neck liposarcoma.
Cancer1995;76:1051–1058.

19. Zagars GK, Goswitz MS, Pollack A. Liposarcoma: outcome and
prognostic factors following conservation surgery and radiation
therapy. Int J Rad Oncol Biol Phys1996;36:311–9.

20. Pearlstone DB, Pisters PWT, Bold RJ, et al. Patterns of recurrence
in extremity liposarcoma. Implications for staging and follow-up.
Cancer1999;85:85–92.

21. Linehan DC, Lewis JJ, Leung D, Brennan MF. Influence of bio-
logic factors and anatomic site in completely resected liposarcoma.
J Clin Oncol2000;18:1637–43.

22. Weiss SW, Rao VK. Well-differentiated liposarcoma (atypical
lipoma) of deep soft tissue of the extremities, retroperitoneum, and
miscellaneous sites: a follow-up study of 92 cases with analysis of
the incidence of “dedifferentiation.”Am J Surg Pathol1992;16:
1051–8.

23. Reitan JB, Kaalhus O, Brennhovd IO, Sager EM, Stenwig AE,
Talle K. Prognostic factors in liposarcoma.Cancer1985;55:2482–
90.

24. Spillane AJ, Fisher C, Thomas JM. Myxoid liposarcoma - The
frequency and the natural history of nonpulmonary soft tissue
metastases.Ann Surg Oncol1999;6:389–94.

25. 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;20:171–80.

26. Chang HR, Gaynor J, Tan C, Hajdu SI, Brennan MF. Multifacto-
rial analysis of survival in primary extremity liposarcoma.World
J Surg1990;14:610–8.

27. Mentzel T, Fletcher CDM. Lipomatous tumours of soft tissues: an
update.Virchows Arch1995;427:353–63.

28. Kilpatrick SE, Doyon J, Choong PFM, Sim FH, Nascimento AG.
The clinicopathologic spectrum of myxoid and round cell liposar-
coma. A study of 95 cases.Cancer1996;77:1450–8.

543PROGNOSTIC FACTORS IN LIPOSARCOMA

Ann Surg Oncol, Vol. 7, No. 7, 2000


