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Abstract

Background Soft tissue sarcomas (STS) are rare mesen-
chymal neoplasms with a variety of histological subtypes.
However, in Japan, data on the clinical characteristics and
prognostic profiles of these tumors are lacking. The pur-
pose of the present study was to clarify the clinical features
and outcomes of Japanese patients with retroperitoneal and
abdominal STS.

Methods We reviewed and analyzed retrospectively the
data for 82 patients who underwent surgery for retroperi-
toneal and abdominal STS at Osaka University and affili-
ated hospitals from 2000 to 2007. The factors analyzed
included patient demographics and clinical features.
Results The histological subtypes included leiomyosar-
coma in 32 patients (39.0%), liposarcoma in 30 (36.6%),
malignant fibrous histiocytoma in 10 (12.2%), and other
miscellaneous subtypes in 10 (12.2%). The overall sur-
vivals were 92, 69, and 62%, respectively, at 1, 3, and
5 years after primary surgery. The overall survival of
patients with low-grade sarcoma was significantly better
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than that of patients with high-grade sarcoma. Complete
resection was done in 63 patients (77%) and their recur-
rence-free survivals were 73, 34, and 23%, respectively, at
1, 3, and 5 years after the surgery. Subgroup analysis of
differences between leiomyosarcoma and liposarcoma
revealed that liposarcomas were mainly located in the
retroperitoneum and leiomyosarcomas were located
equally in the retroperitoneum and abdominal cavity. The
tumor size of liposarcomas was larger than that of leio-
myosarcomas; however, the recurrence-free survival was
better in patients with liposarcoma than in those with
leiomyosarcoma.

Conclusion Our results showed the clinical features and
prognoses of retroperitoneal and abdominal STS in Japan.
Further large-scale nationwide studies are required to
clarify the detailed clinical behavior of retroperitoneal and
abdominal STS in Japan.

Keywords Abdominal soft tissue sarcoma -
Liposarcoma - Leiomyosarcoma

Introduction

Soft tissue sarcomas (STS) are rare mesenchymal neo-
plasms arising from nonepithelial connective tissue sour-
ces. STS are a heterogeneous group of tumors with a wide
range of clinical features, behaviors, and prognoses [1].
STS represent only 1% of human malignancies [2], and
retroperitoneal and abdominal/visceral STS account for
one-third of all STS [3-5].

The clinical characteristics of retroperitoneal and
abdominal/visceral STS have been reported mostly from
high-volume centers in the United States and Europe [3, 4,
6-8]. Tumor size is considered to be one of the most
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important prognostic factors in STS [9-13]. The retroper-
itoneum and abdominal cavity have such a large capacity
that tumors can grow without exhibiting any symptoms or
recognizable signs on conventional physical examination.
This feature, along with their generally noninvasive and
slow growth, as well as the paucity of symptoms, con-
tributes to a late presentation and a far-advanced stage at
diagnosis. Consequently, STS in the retroperitoneum and
abdominal cavity tend to be relatively large compared with
those in the extremities or superficial STS, resulting in poor
prognoses of retroperitoneal and abdominal STS [6].
Retroperitoneal and abdominal STS, however, have been
infrequently reported in Asian countries. In Japan,
Hashimoto et al. [14] documented the histomorphological
factors and prognoses in 1116 cases of STS, including 186
cases of retroperitoneal and mesenteric STS. However, no
systematic analysis concerning the clinical features and
prognosis of retroperitoneal and abdominal STS has been
done in Japan.

In this study, we retrospectively analyzed the data
obtained from patients with retroperitoneal and abdominal
STS who underwent surgery at Osaka University and
affiliated hospitals, to clarify the clinical features and
prognoses of retroperitoneal and abdominal STS in Japan.

Patients and methods

From 1 January 2000 through 31 December 2007, opera-
tive and pathological reports from Osaka University Hos-
pital and 14 affiliated hospitals were reviewed to collect
data on patients with intraabdominal, visceral, and retro-
peritoneal STS. Gastrointestinal stromal tumor (GIST) was
excluded in this study because its characteristics and
treatment modalities are totally different from those of
other STS. The pathological specimens were rereviewed
and reclassified by pathologists familiar with sarcomas, and
143 patients were selected. In this study, superficial STS in
the abdomen and pediatric STS were excluded because of
their different clinical behaviors and prognoses. Thus, data
from 82 adult patients who had undergone surgery for
abdominal STS were finally included in this study.
Potential prognostic factors including age at initial visit,
gender, initial symptoms, location of the main tumor,
presentation, curability of surgery, operative status, and
tumor size were checked. Tumor size was measured in the
resected specimen, or if not completely resected, by
radiological examination. Histological subtypes were
diagnosed by H&E staining and immunohistochemical
staining, using KIT, CD34, a-smooth muscle actin, desmin,
S-100, and Ki-67. Because of the limited number of
patients involved in this study, we assessed histological
grade by a 2-tier system. Tumors were graded according to
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the French Federation of Cancer Centres system [15], and
grade 1 tumors were classified as low grade and grades 2
and 3 were classified as high grade, as suggested by Deyrup
and Weiss [10]. The Ki-67 labeling index was used to
measure cellular proliferation. Postsurgical management
and follow up were done according to the therapeutic
strategies of each institution and hospital. Survival was
calculated from the date of surgery to the date of last
contact or death.

Statistical analysis was performed with Statview ver. 5.0
(SAS Institute, Cary, NC, USA) using Student’s ¢ test, or
Fisher’s exact test. Results are expressed as medians and
ranges. The logrank test was used to compare survival
within the variables studied. These comparisons were
performed on an intention-to-treat basis. Statistical signif-
icance was defined as p < 0.05.

Results
Patient demographics

Patient demographics and clinical characteristics are pre-
sented in Table 1. There were 34 male and 48 female
patients, with a median age of 60 years (range, 22—-83 years).
More than half of the STS (n = 51, 62.2%) were located in
the retroperitoneum and 31 cases were in the abdominal
cavity or visceral organs. With regard to previous medical
history, 69 patients (84.1%) had had no prior surgical
treatment, and 13 patients (15.9%) had undergone a prior
treatment. Initial presentation included 27 patients with an
abdominal mass, 19 with abdominal pain, 8 with bleeding,
10 unknown, 6 “others”, and 12 (14.6%) patients without
any symptoms in whom the diseases were discovered inci-
dentally by radiographic examinations. Pathological exam-
inations showed 32 (39.0%) leiomyosarcomas, 30 (36.6%)
liposarcomas, 10 (12.2%) malignant fibrous histiocytomas
(MFH), and 10 (12.2%) tumors that were categorized as
“miscellaneous other”. The histological grade was low in 44
patients, high in 31, and unknown in 7. The Ki-67 labeling
index ranged from 1 to 80% (median 10%) in 64 patients.
The median size of the tumors was 11 cm (range, 1.5-
38 cm). Distant metastasis at diagnosis was observed in 11
patients, with peritoneal dissemination observed at diagnosis
in 10 patients. Macroscopic complete resection was carried
out in 63 patients (76.8%) and 19 patients underwent mac-
roscopically noncurative resection. The median follow-up
period was 2.0 years (range 0.1-8.9 years).

Prognosis after surgery

The overall survival (OS) and recurrence-free-sur-
vival (RFS) of the entire cohort are shown in Fig. 1a. The
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Table 1 Patient demographics and clinical characteristics

Gender
Male
Female
Age (years)
Median
Range
Location
Retroperitoneum
Abdominal/visceral
Presentation
Primary
Recurrent
Initial presentation
Abdominal mass
Abdominal pain
No symptom
Intestinal bleeding
Others
Unknown
Histology
Liposarcoma
Leiomyosarcoma
MFH
Others
Tumor size (cm)
Median
Range
Histological grade
Low
High
Unknown
Ki-67 labeling index (%)
Median
Range
Distant metastasis
Positive
Negative
Unknown
Peritoneal dissemination
Positive
Negative
Unknown
Complete resection
Yes
No
Follow-up period (years)
Median
Range

34
48

60
22-83

51
31

69
13

27
19
12

10

30
32
10
10

11
1.5-38

44
31

10
1-80

11
57
14

10
59
13
63

19

0.1-8.9

MFH malignant fibrous histiocytomas

1-, 3-, and 5-year OS was 92.1% (95% confidence interval
[CI]; 95.2-89.0%), 68.6% (95% CI; 62.5-74.7%), and
62.2% (95% CI; 55.2-69.2%), respectively. After complete
resection, the 1-, 3-, and 5-year RFS of all patients were
72.6% (95% CI; 79.1-66.1%), 34.1% (95% CI; 26.0-
42.2%), and 22.7% (95% CI; 14.2-31.2%), respectively. In
patients with complete resection, the 5-year OS was 67.1%,
whereas it decreased to 46.9% in those with incomplete
resection (Fig. 1b). Local recurrences (n = 22), distant
metastatic recurrences (n = 17), or peritoneal dissemina-
tions (n =9) were observed in 45 patients, including
patients with more than one site (Table 2). Treatment for
recurrences included surgery in 27 patients, surgery after
neoadjuvant chemotherapy in 2 patients, chemotherapy in 3
patients, transarterial chemoembolization for liver metas-
tasis in 1 patient, radiotherapy for bone metastasis in 1
patient, and best supportive care in 6 patients. In seven
patients, the details of their treatment were unknown.
Next, we evaluated the prognostic impact of histological
subtypes. The 3-year OS rates of liposarcoma, leiomyo-
sarcoma, MFH, and others were 83.5, 70.1, 33.3, and
65.6%, respectively (Fig. 2a) and the 3-year RFS of lipo-
sarcoma, leiomyosarcoma, MFH, and others were 58.9, 10,
33.3, and 0%, respectively (Fig. 2b). We analyzed OS and
RFS according to the histological grade. The 3-year OS
rates of low-grade and high-grade sarcomas were 77.8 and
50.6%, respectively (Fig. 3a) and the OS of low-grade
sarcoma was significantly better than that of high grade
(p = 0.0182). The 3-year RFS rates of low-grade and high-
grade sarcomas were 42.3 and 29.3% (Fig. 3b). Next, we
evaluated OS and RFS according to the Ki-67 labeling
index. Patients were divided into two groups, less than 10:
Ki-67 labeling index was less than 10%, and more than 10:
the index was more than 10%. The 3-year OS rates of the
less than 10 and more than 10 groups were 72.9 and 60.1%,
respectively (Fig. 4a). The 3-year RFS rates of the less than
10 and more than 10 groups were 55.3 and 26.0%,
respectively (Fig. 4b). Because of the limited sample size,
the following prognostic analysis was undertaken for
patients with leiomyosarcoma and liposarcoma. No dif-
ferences in terms of age, presentation, distant metastasis at
diagnosis, peritoneal dissemination, and follow-up period
were observed between patients with leiomyosarcoma and
those with liposarcoma (Table 3). Leiomyosarcomas were
located both in the retroperitoneum and in the abdominal
cavity (50.0 and 50.0%, respectively), whereas most of the
liposarcomas (83.3%) were located in the retroperitoneum
(Table 3). The tumor size of the liposarcomas was signif-
icantly larger (median, 17 cm; range, 3.8-38 cm) than that
of the leiomyosarcomas (median, 8 cm; range, 1.5-16 cm).
The histological grade was significantly higher in leio-
myosarcomas compared with liposarcomas. The Ki-67
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Fig. 1 The prognosis of all
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Table 2 Recurrence site after complete resection patients (86.6%) with liposarcoma and in 24 patients
Histology Site B (75.0%) Wlth leiomyosarcoma (Table 3). The 3- and 5.—year
RFS of liposarcoma was 58.9 and 35.4%, respectively,
Liposarcoma Total 14 whereas that of leiomyosarcoma was 10.0 and 10.0%,
Distant 0 respectively (Fig. 2b). The RFS of liposarcoma was sig-
Local 12*  nificantly better than that of leiomyosarcoma (p = 0.022).
Peritoneal 4 As for recurrence, 15 of the patients with leiomyosarcoma
Leiomyosarcoma Total 20 developed distant metastases, whereas no patient with
Distant 15 liposarcoma developed distant metastases (Table 2). Of the
Local 4 patients with liposarcoma, 12 (85.7%) suffered from local
Peritoneal recurrence. Two of them also had peritoneal dissemination.
MFH Total 5 For the recurrence 10 of 12 patients with liposarcoma and
Distant 12 10 of 16 patients with liposarcoma underwent repeated
Local 22 surgery. The OS was similar for liposarcoma and leiomy-
Peritoneal 3 osarcoma (Fig. 2a).
Others Total 6
Distant 1
Local 4 Discussion
Peritoneal 1

% Recurrence at more than one site

labeling index was higher in leiomyosarcomas (median,
25.0%; range, 1-80%) than in liposarcomas (median, 5%;
range 1-50%). Complete resection was performed in 26
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STS are a heterogeneous group of mesenchymal tumors
showing various histological types, each of which was
exhibited in a small number of patients. Genetic mutations
have been reported in some STS; however, no standard
treatment based on genotype is known, except for GIST.
One-third of STS occur in the retroperitoneum or
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abdominal cavity. Some large-scale studies from the Uni-
ted States have documented these rare tumors [3, 4, 8, 16]
and have clarified the clinicopathological features of STS
in Western countries. There is, however, only one report
[14] concerning retroperitoneal and abdominal STS from
Asia, including Japan.

In the present study, we analyzed the clinicopatho-
logical features and prognoses of retroperitoneal and
abdominal STS. As for the clinical features of patients in
this study, age, gender, previous medical history, initial
presentation, histology, and the rate of complete resection
were similar to these features in previous Western reports
[3, 7, 16]. The median tumor size of 11 cm in the present
study was slightly smaller than that reported previously
[3, 4, 7, 17]. The resection rate in our study was 77% and
the 5-year OS was 62%, suggesting relatively favorable
results compared with previous reports of a 5-year OS of
50% [4, 8, 16]. Histological grade and the Ki-67 labeling
index are considered to be very important prognostic

Time (year)

factors [4, 18, 19]. We analyzed the impact of the his-
tological grade the Ki-67 labeling index on OS and RFS.
The OS rate in the low-grade group was significantly
higher than that in the high-grade group. However, we did
not detect a significant difference in RFS in relation to
either of these factors.

Liposarcoma and leiomyosarcoma are the major STS in
the retroperitoneum and abdominal cavity. We compared
their clinical features and outcomes after surgery. Lipo-
sarcomas were found to be larger tumors than leiomyo-
sarcomas:, however the RFS of liposarcoma was better
than that of leiomyosarcoma. This seems to be mainly due
to differences in the biological malignant potential and
behavior of these tumors. In fact, the histological grade and
Ki-67 labeling index of liposarcomas were significantly
lower than those of leiomyosarcomas. Most of the lipo-
sarcomas recurred at local sites, and distant metastasis was
rare in liposarcoma patients after complete resection. This
is especially true for well-differentiated liposarcoma.
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Fig.3 a Overall survival according to histological grade.

b Recurrence-free survival according to histological grade

Bautista et al. [6] documented that multiple surgical
resections for repeated local recurrence may yield a sub-
stantial survival benefit for patients with liposarcoma.
Thus, aggressive surgical resection of local recurrence may
result in the long-term survival of patients with retroperi-
toneal and abdominal liposarcoma.

The rarity of leiomyosarcoma, liposarcoma, and MFH
makes it difficult to investigate their clinical behaviors.
Some large-scale studies have documented these rare
tumors in the United States [3, 4, 8, 16]. There is no large-
scale study concerning the clinical characteristics and
surgical outcomes of retroperitoneal and abdominal STS in
Japan. To elucidate the clinical characteristics and out-
comes in Japan, a large-scale nationwide study of retro-
peritoneal and abdominal STS is required.

In summary, the present study examined, retrospec-
tively, the clinical features and prognoses of retroperitoneal
and abdominal STS in Japanese patients. The OS and RFS
of leiomyosarcoma and liposarcoma appeared to be
favorable compared with results in previous reports from
the United States and Europe. A large-scale prospective
study of Japanese sarcoma patients is required for the
clarification of the clinical characteristics and outcomes of
retroperitoneal and abdominal STS in Japan.
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Table 3 Demographics and clinical characteristics in patients with
liposarcoma and those with leiomyosarcoma

Liposarcoma Leiomyosarcoma p value
Gender
Male 16 9 0.189
Female 14 23
Age (years)
Median 62 54 0.178
Range 26-78 27-80
Location
Retroperitoneum 25 16 0.008
Abdominal/visceral 5 16
Presentation
Primary 24 29 0.294
Recurrent 6 3
Tumor size (cm)
Median 17 8 <0.0001
Range 3.8-38 1.5-16
Histological grade
Low 22 11 0.014
High 7 16
Unknown 1 5
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Table 3 continued

Liposarcoma Leiomyosarcoma p value
Ki-67 labeling index (%)
Median 5 25 0.002
Range 1-50 1-80
Distant metastasis
Positive 2 7 0.203
Negative 23 19
Unknown 5 6
Peritoneal dissemination
Positive 3 1 0.321
Negative 23 23
Unknown 4 8
Complete resection
Yes 26 24 0.302
No 4 8
Follow-up period (years)
Median 2.0 1.9 0.189
Range 0.1-8.9 0.1-6.8
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