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Abstract We retrospectively analyzed 294 patients with
primary soft tissue sarcoma followed between 1996 and
2002 in Ankara Oncology Hospital. There were 170 male
and 124 female patients with the age range of 16-80 years.
The primary tumor was in the extremity in 72.9% of the
patients. We determined lung metastasis in 102 (85%) out
of the 120 patients as distant metastasis. The most common
adult sarcomas were liposarcoma (16.3%), malignant
mesenchymal tumor (MMT) (13.9%), malignant fibrous
histiocytoma (MFH) (11.2%), rhabdomyosarcoma (10.2%)
and synovial sarcoma (10.2%). Seventeen patients (5.3%)
had grade 1 tumor, 143 patients (52.2%) had grade 2 tumor,
and 112 patients (41.4%) had grade 3 tumor. In 45 patients
(15.3%), the grade of the tumors is unknown. The tumor
size was 0 to <5 cm in 54 cases (19.4%), 5-10 cm in 117
cases (41.9%) and >10 cm in 108 cases (38.7%). In 15
cases (5.1%), tumor size was unknown. Ninety-five
patients (32.4%) were treated with adjuvant chemotherapy,
and 125 patients (42.7%)) were treated with palliative
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chemotherapy. Prognostic factors influencing the overall
survival were tumor size, grade, adjuvant radiotherapy and
chemotherapy. Adjuvant radiotherapy had influence on
disease-free survival. While tumor grade and size showed a
significant value for predicting local recurrence, grade,
localization of tumor, adjuvant chemotherapy and radio-
therapy had an impact on metastasis development. The
1-year overall survival for all patients was 73.4%, 3-year
overall survival was 51.8%, and 5-year overall survival was
45.1%.
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Introduction

Sarcomas are malignant tumors derived from cells of
mesenchymal origin. They account for 1% of all malig-
nancies [1]. The American Cancer Society’s most recent
estimates for soft tissue sarcomas in the United States are
for 2009 (adults and children): about 10,660 new soft tissue
sarcomas will be diagnosed. A total of 3,820 Americans are
expected to die of soft tissue sarcomas. A study from our
hospital showed a 3% incidence of soft tissue sarcomas in
8,146 patients with cancer [2].

The dominant pattern of metastasis for soft tissue sar-
coma is hematogenous. The distant metastasis usually
occurs in lungs, whereas the distant metastasis of primary
gastrointestinal and gynecologic sarcomas mainly occurs in
the liver. Lymph node metastases may occur in rhabdo-
myosarcoma, synovial sarcoma, epithelioid sarcoma, lipo-
sarcoma, fibrosarcoma, malignant fibrous histiocytoma and
dermatofibrosarcoma protuberans [3]. The histological
grade of a soft tissue sarcoma remains the most important
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prognostic factor [4-7]. Rhabdomyosarcomas and synovial
sarcomas are high-grade sarcomas.

Soft tissue sarcomas were retrospectively analyzed, and
the influence of prognostic factors for overall survival,
disease-free survival, local recurrence and distant metas-
tasis was examined.

Materials and methods

We analyzed 319 patients with primary soft tissue sarcoma
followed between 1996 and 2002 in Ankara Oncology
Hospital. Variables studied included age, sex, tumor size,
localization, grade, histopathological subtypes, type of
surgery, types of chemotherapy (adjuvant/palliative) and
radiotherapy, localization of metastasis, local recurrence,
disease-free survival and overall survival. A total of 294
patients were examined, and 25 patients were excluded
because of incomplete data.

Statistical analysis

Statistical computations were performed using Statistical
Package for the Social Sciences (SPSS 11.5). Continuous
variables were expressed as mean =+ std. deviation, and
categorical variables were expressed as percentage. Overall
survival and disease-free survival were estimated accord-
ing to the Kaplan—-Meier method. Univariate and
multivariate analyses were performed using the Cox pro-
portional hazards regression model. Statistical significance
was defined as P < 0.05.

Results

There were 170 male (57.8%) and 124 female patients
(42.2%). Patient age ranged from 16 to 80 years, with a
median age of 45 years. Median follow-up was 41 months
(range, 2-84 months). The primary tumor involved the
upper extremity in 33 patients (11.2%), the lower extremity
in 179 patients (60.8%), the trunk in 34 patients (11.5%)
and the retroperitoneum in 33 patients (11.2%). The his-
topathological characteristics of the study population are
listed in Table 1.

We determined lung metastasis in 102 patients (85%),
bone metastasis in 3 patients (2.4%) and liver metastasis in
2 patients (1.6%), out of the 120 patients with distant
metastasis. Local recurrence was noted in 90 patients
(29.4%). Treatment consisted of adjuvant radiotherapy in
125 (42.7%) patients and palliative radiotherapy in 57
(19.5%) patients. Chemotherapy was administered to 220
(74.8%) patients. A total of 95 patients (32.3%) were
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Table 1 Histopathologic characteristics of the tumors

Histological type Number of patients (%)
(n = 294)
MMT 41 13.9
Fibrosarcoma 9 3.1
Liposarcoma 48 16.3
Synovial sarcoma 30 10.2
Chondrosarcoma 15 5.1
Leiomyosarcoma 23 7.8
MFH 33 11.2
Malignant schwannoma 16 54
MPNST 12 4.1
Kaposi’s sarcoma 14 4.8
Alveolar soft-part sarcoma 3 1.0
Cordoma 1 0.3
Angiosarcoma 4 1.4
Hemangiosarcoma 4 1.4
Hemangioendothelioma 2 0.7
RMS 30 10.2
Clear cell sarcoma 3 1.0
Epithelioid sarcoma 3 1.0
GIST 1 0.3
Ependimoma Sarcoma 1 0.3
MMMT 1 0.3

GIST gastrointestinal stromal tumor; MFH malignant fibrous histio-
cytoma; MMT malignant mesenchymal tumor; MMMT malignant
mixed mullerian tumor; MPNST malignant peripheral nerve sheath
tumor; RMS rhabdomyosarcoma

treated with adjuvant chemotherapy (IMA: 60 patients,
CyVADIC, 20 patients; VAC, 9 patients; and the other
chemotherapy regimens, 6 patients), and 125 (42.5%) were
treated with palliative chemotherapy.

The tumor size was 0 to <5 cm in 54 cases (18.4%),
5-10 cm in 117 cases (39.8%), >10 cm in 108 cases
(36.7%) and not definite 15 cases (5.1%). The 5-year overall
survival was 75% for patients with tumor size 0 to <5 cm;
36.8% for patients with tumor size 5-10 cm; and 32% for
patients with tumor size >10 cm. A total of 105 (35.7%)
patients had grade 3 tumor; 127 had (43.2%) grade 2 tumor;
and 17 (5.8%) had grade 1 tumor. For 45 patients (15.3%),
the grade was unknown. The 5-year overall survival was
92.9% for patients with grade 1 tumor; 47.9% for patients
with grade 2 tumor; and 27.9% for patients with grade 3
tumor (P = 0.0002). In the multivariate analysis, the mor-
tality rates were 14.8 times higher (2.02-109.2) in grade 3
tumors (P = 0.008) and 9.14 times higher (1.26-66.4) in
grade 2 tumors (P = 0.029) than in grade 1 tumors.

There was no significant influence of tumor localization
and sex on 5-year survival.
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The 5-year overall survival was 53.8% in patients trea-
ted with adjuvant chemotherapy and 40.3% without che-
motherapy (P = 0.0045). The 1- and 3-year survival for
patients treated with chemotherapy was 82.6 and 61.9%,
respectively, and without chemotherapy was 69.5 and
46.9%, respectively. The 5-year overall survival was 62.2%
in patients treated with adjuvant radiotherapy and 32.1%
without radiotherapy (P < 0.0001). According to the
multivariate analysis, the 1- and 3-year survival for patients
treated with radiotherapy was 82.6 and 61.9%, respec-
tively, and without radiotherapy was 63.5 and 38.5%;
respectively.

There was no significant difference in overall survival
between the age <50 years and the age greater than
50 years (P = 0.9727). The 1-year overall survival for all
patients was 73.4%, 3-year overall survival was 51.8%, and
5-year overall survival was and 45.1% (Fig. 1). The tumor
grade and size increased the local recurrence rate insig-
nificantly. Local recurrence rate of patients treated with
radiotherapy was 22.1% and without radiotherapy was
39.8% (P < 0.001). The metastasis ratio rose significantly
with increasing tumor size and grade. The metastasis rates
were 6.3% in grade 1 tumor; 36.8% in grade 2 tumor; and
60.6% in grade 3 tumor (P < 0.001). The metastasis rate of
patients with a tumor size of 0 to <5 cm was 25.5%; 5-
10 cm was 47.9%; and >10 cm was 48.1% (P < 0.001).
The patients with extremity tumors (45.9%) had a signifi-
cantly higher rate of distant metastasis than the patients
with tumors in other sites (30%) (P = 0.014). The rate of
distant metastasis was significantly lower in the group
treated with adjuvant radiotherapy (P < 0.001), but not
significantly lower in the group treated with chemotherapy
(P = 0.065).

There was statistically significant influence of tumor
size, grade, adjuvant radiotherapy and adjuvant chemo-
therapy on 1-, 3- and 5-year overall survival. The age,
tumor localization and sex did not influence the survival
(Table 2). Disease-free survival was longer in the patients
with tumor size 0 to <5 cm, compared with the patients
with tumor size 5-10 cm and >10 cm (P = 0.0009). Dis-
ease-free survival was significantly shorter in the patients
with high-grade tumors (P = 0.0005). Age, sex, tumor
localization, adjuvant chemotherapy and radiotherapy did
not significantly influence on disease-free survival.

The 1-, 3- and 5-year disease-free survival for all
patients was 62.0, 43.1 and 41.2%; respectively (Fig. 2).

Discussion
Soft tissue sarcomas occur in the extremities (60%), gas-

trointestinal tract (GIST) (25%), retroperitoneum (15—
20%), and head and neck region [8]. In our study; sarcomas

Overall Survival
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Fig. 1 Overall survival for all patients

are located in the extremities in 72.4% of patients (upper
extremity 11.3%, lower extremity 61%), in the trunk
11.6%, in the retroperitoneum 10.9% and in the head and
neck region 4.1%. Histological subtype and grade indicate
the biological behavior and metastatic spread of the sar-
comas. A study on 1,240 patients with sarcoma showed
that the histology of MFH was 28%, liposarcoma was 15%,
synovial sarcoma was 10%, rhabdomyosarcoma was 5%
and unclassified sarcoma was 11%. MFH and liposarcomas
were frequently located in extremities, whereas leiomyo-
sarcomas were in abdomen [5]. In our study, the most
common adult sarcomas were liposarcoma (16.3%), MMT
(13.9%), MFH (11.2%), synovial sarcoma (10.2%), rhab-
domyosarcoma (10.2%) and leiomyosarcoma (7.8%). The
most common histological subtypes were liposarcoma and
MFH in extremities and leiomyosarcoma in retroperito-
neum, as consistent with literature. The high rate of MMT
in our study can be explained with the limited number of
well-developed center that can perform immunohisto-
chemical staining.

Tumor grade is a significant prognostic factor for overall
survival [9]. In this study, the 5-year overall survival was
determined as, 92.9% for patients with grade 1 tumor;
47.9% for patients with grade 2 tumor; and 27.9% for
patients with grade 3 tumor (P = 0.0002).

The most common site of distant metastasis in sarco-
mas is the lung. Visceral and retroperitoneal sarcomas
show a propensity to metastasize to the liver and perito-
neum [10]. In a study, the lung was noted to be the most
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Table 2 Comparison of

.. . Variables i) 1-year 3-year 5-year P
il palo 0 T b i ani
5-year overall survival Age 0.9727
<50 years 102/185 74.37 50.83 44.86
>50 years 59/109 73.39 54.13 45.87
Tumor size <0.0001
0to <5 cm 13/52 88.8 80.5 75.0
5-10 cm 72/114 71.7 46.1 36.8
>10 cm 70/103 66.0 38.7 32.0
Grade <0.0001
Grade 1 1/14 100 100 92.9
Grade 2 63/121 79.2 57.5 47.9
Grade 3 75/104 68.1 31.9 27.9
Adjuvant radiotherapy <0.0001
No 112/165 63.5 38.5 32.1
Yes 45/119 88.1 70.3 62.2
Adjuvant chemotherapy 0.0045
No 114/191 69.5 46.9 40.3
Yes 43/93 82.6 61.9 53.8
Localization 0.9504
Other sites 41/76 72.4 52.5 46.1
Extremity 116/208 73.3 51.5 44.2
Sex 0.1036
Women 60/121 50.4
* n exitus; N total patient Men 97/163 405
12 metastasis. The common sites were the lungs (85%), bone
(2.4%) and liver (1.6%). Synovial sarcoma (56.6%), MFH
10+ (48.5%) and rhabdomyosarcoma were the most frequent
cause of lung metastases. Our findings were consistent
with the literature [10]. Tumor grade and size showed a
81 significant value for predicting metastasis development.
= Adjuvant radiotherapy decreased the rate of distant
é 6 metastasis, but adjuvant chemotherapy had no effect on
ﬁ development of distant metastasis. The mortality rate in
5 tumors of size >10 cm was 2.81 (1.49-5.31) times higher
g 49 than the tumors of the size 5-10 cm (P < 0.0001) and
2 1.96 (1.04-3.7) times higher than the tumors of size O to
= . <5 cm (P = 0.038).
In several studies, age greater than 50 years, positive
microscopic margin, presentation with locally recurrent
001 tumor and histological subtype were found to be predictive
factors for the local recurrence [9]. In our study, age, sex,
-2 - - - = localization and grade did not predict local recurrence.
0 20 40 60 80 100

Follow-up period (month)
Fig. 2 Disease-free survival for all patients
common site of distant metastases in patients with MFH

(23%), synovial sarcoma (19%) and leiomyosarcoma
(15%) [11]. In our study, 20.1% of patients had distant
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Tumor size and histological subtypes (Kaposi’s sarcoma,
liposarcoma, MFH and rhabdomyosarcoma) influenced
local recurrence but were statistically insignificant. Adjuvant
radiotherapy significantly decreased the local recurrence.
Insufficient cancer surgery services in our country and
inadequate biopsy techniques could have changed the
results.



Med Oncol (2011) 28:391-396

395

In soft tissue sarcomas, adjuvant chemotherapy reduces
local recurrence and distant metastasis rate and provides
survival advantage [12—14]. In the studies of “Intergroup
Sarcoma Study Group”, ECOG and Boston, chemotherapy
with doxorubicin had no influence on overall survival and
disease-free survival [15]. A study from Rizzoli Orthopedic
Institute denoted that the disease-free survival was 79% in
the adjuvant chemotherapy arm and 45% in the observation
arm [12]. Adjuvant combination chemotherapy found to
have a positive impact on the local control and disease-free
survival, but not on the overall survival in the study of
European Organization for Research and Treatment of
Cancer (EORTC) [13]. In the study of Italian Sarcoma
Group, overall survival was found 72% in chemotherapy
arm and 55% in control arm (P = 0.002) [14]. A meta-
analysis of combination chemotherapy stated no significant
difference in overall survival between chemotherapy arm
and control arm [15]. Zalupski et al. showed 10%
improvement in overall survival (81 vs. 71%; P = 0.0005)
and 15% improvement in disease-free survival (68 vs.
53%; P < 0.00001) with adjuvant chemotherapy [16]. In
other meta-analysis, 10-year disease-free survival was
found to be higher (55 vs. 45%; P = 0.0001) in chemo-
therapy arm, but the improvement in overall survival was
not statistically significant (54 vs. 50%; P = 0.12). In the
subgroup analysis, 7% improvement in overall survival
was denoted in patients with extremity sarcoma in che-
motherapy arm (P = 0.029) [17]. In our study, adjuvant
chemotherapy was performed to 95 patients with high-
grade sarcoma. The 5-year overall survival was 53.8% in
patients treated with adjuvant chemotherapy and 40.3%
without chemotherapy (P = 0.0045). We determined
13.5% improvement in overall survival. There was no
benefit of adjuvant chemotherapy on disease-free survival
(P = 0.5662). This inconsistency with literature may be
the result of insufficiently detailed data on patients in the
years 1996-2000.

The most effective agents are doxorubicin (response rate:
20%), dacarbazine and ifosphamide (response rate: 20-
25%) in advanced adult soft tissue sarcoma [18, 19]. The
response rate of combination chemotherapy with doxoru-
bicin + dacarbazin is 17% [20], doxorubicin + ifospha-
mide or epirubicine + ifosphamide is 25% [18, 21], MAID
is 32% and CyVADIC is 20% [22]. In our study, 58 (20%)
patients had metastatic disease at presentation. The most
common chemotherapy regimens used in these patients
were IMA (81%), CyVADIC (13.7%) and VAC (5.1%).
There was no statistically significant difference in overall
survival between the patients treated with and without
chemotherapy. The second-line chemotherapy regimens
also did not have an impact on the overall survival.

Age, sex, tumor size, grade and localization are declared
as prognostic factors on overall survival in the literature

[23]. Positive microscopic margin, age and localization of
recurrence are the prognostic factors for the local recur-
rence [24]. Adverse prognostic factors of retroperitoneal
sarcomas are high-grade tumor, incomplete resection and
unresectable disease [25]. In our study, the 1-, 3- and
5-year overall survival rates were consistent with the lit-
erature [26]. According to this study, the statistically sig-
nificant prognostic factors influencing the overall survival
in adult soft tissue sarcoma were tumor size, grade, adju-
vant radiotherapy and chemotherapy. Age, sex and tumor
localization found to have no impact on overall survival.
The factors influencing on disease-free survival were tumor
size and grade.

In conclusion, researches regarding the molecular
mechanisms of metastatic sarcoma will most likely be the
basis of new effective therapeutic regimens in this complex
tumor group.
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