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Abstract: Soft-tissue sarcomas (STS) are a rare, and comprise a relatively heterogeneous 

group of malignant tumors arising from mesenchymal tissue. STS can affect any age 

group. In order to provide patients suffering from STS, with a functional extremity 

without local tumor relapse, treatment decisions must involve a multidisciplinary team 

decision-making approach. We conducted a retrospective, descriptive study, of 43 cases 

of soft tissue sarcoma, collected between January 2013 and December 2018, in the 

department of Radiation-Oncology of the Oncology and hematology hospital of 

Mohammed VI University Teaching Hospital. With this study we aimed to report the 

epidemiological, clinical, histological, therapeutic and evolutionary characteristics of soft 

tissue sarcomas in the Radiation-Oncology department, and to define the factors 

influencing patient survival in order to improve the quality of care. The items collected 

were: epidemiological, clinical, histological, radiological, and therapeutic. Univariate 

and then multivariate analyzes were performed looking for factors influencing 2-year 

survival. During the study period, we collected 43 cases, 22 Men and 21 Women, the 

average age was 45.23 years (Extreme = 11-78 years). The tumor was deep in 73% 

percent of the cases, and the lower limbs were the most affected (65%) especially in the 

thigh. The predominant histological type was Liposarcoma in 16 cases (37.20%). The 

tumor stage was localized in 35 cases (81.39%), metastatic in 8 cases (18.60%). Thirty-

five tumors were treated with surgery, including 31 cases (88.57%) of conservative 

surgery and 4 cases (11.42%) of radical surgery. Radiotherapy was performed in 33 

patients, and chemotherapy in 24 patients. Follow-up monitoring has detected 5 cases 

(28%) of local recurrence, and 13 other cases (72%) of distant metastases. In univariate 

analysis the prognostic factors were age (p = 0.03) and tumor stage (p = 0.09). In our 

study, radiation therapy is an integral part of the treatment of soft tissue sarcoma; it has 

been performed in most cases after conservative surgery. Age and tumor stage are 

prognostic factors influencing the survival of soft tissue sarcomas. 

Keywords: Soft tissue sarcoma, surgery, radiation therapy, chemotherapy, prognostic 

factors. 
Copyright © 2023 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited. 

 

INTRODUCTION 
Soft-tissue sarcomas (STS) constitute a 

heterogeneous group of soft tissue neoplasia which 

arises from the nonepithelial extra-skeletal tissue of the 

body. They account for approximately 1% of all 

malignant tumors [1, 2]. STS are known for their 

extensive heterogeneity, with more than 100 

histological subtypes associated with diverse and 

distinctive molecular and biological characteristics, 

clinical behavior, histopathological profiles, genetic 

make-up, response to tailored therapy, and prognosis. 

All age ranges can be affected by STS, however the 

median age at diagnosis is generally 55-70 years [3]. 

Malignancy seems to increases with age, compared to 

children, malignancy is significantly higher in adult 

patients. Extremities represent the most frequent 

location of STS, with approximately 70 % of cases 

involving limbs; however this group of tumors can arise 

anywhere in the body [3]. Generally soft tissue tumors 

are classified, based on the mature tissue they resemble, 

and presumed cell lineage according to the latest 

version of the World Health Organization (WHO) 

classification updated in 2013 [4]. The management of 

STS requires a multidisciplinary approach preferably in 

reference centers [5]. The treatment of Localized STS is 

mainly surgical, consisting of wide resection with a 

margin of 1 to 2 cm [6,7]. The conformity of the 

surgical procedures to Good Clinical Practice (GCP) 

guidelines is a major factor and independent predictor 

of progression-free survival of patients with STS and 

overall survival (OS) for patients with liposarcoma [8]. 

The objective of our study is to report the 

epidemiological, clinical, histological, therapeutic and 
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evolutionary characteristics of patients treated for soft 

tissue sarcomas at the Radiation-Oncology Department 

of Marrakech. 

 

MATERIALS AND METHODS 
We conducted a retrospective, observational, 

descriptive study of 43 cases of soft tissue sarcoma, 

treated between January 2013 and December 2018 in 

the department of Radiation-Oncology of Mohamed VI 

University Teaching Hospital. The eligibility criteria 

were a histological evidence of a soft tissue sarcoma 

excluding gastrointestinal stromal tumors (GIST). The 

items collected were: Age at diagnosis, sex, tumor 

location and size, histological type and Grade, tumor 

stage, conservative or radical surgical treatment of 

localized forms, adjuvant or palliative radiotherapy, 

chemotherapy (neoadjuvant or palliative). Univariate 

and then multivariate analyzes were performed looking 

for factors influencing 2-year survival. Median 

recurrence-free survival and overall survival were 

calculated using the Kaplan Meier method. The log-

Rank test was used for the comparison of the curves. 

 

RESULTS 
Between 2013 and 2018, 43 patients with soft 

tissue sarcoma were treated at the Radiation-Oncology 

department of Mohamed VI University Hospital. Of 

these patients, 22 were male and 21 were female. The 

median age was 45.23 years (range: 11–78 years). The 

main reason for consultation was swelling with palpable 

soft-tissue mass, reported in 42 of our cases (96.6%). 

The tumor was deep located in 73% of cases, and the 

tumor size in physical examination ranged between 5 

and 18cm, with a mean tumor size of 11cm. Due to the 

ubiquitous location of the soft tissues, 34 of our cases 

were located at the extremities (79%), 6 cases at the 

trunk (14%), 2 cases of retroperitoneal sarcomas 

(4.6%), and 1 case of head and neck sarcomas (2.32%). 

For primary tumor imaging, Magnetic Resonance 

Imaging (MRI) of the tumor site was performed in 30 

cases (69.76%), while 25 cases (58.13%) had computed 

tomography (CT) of limbs. Imaging for metastatic 

disease consisted of a Chest-abdomen-pelvis Computed 

Tomography in 36 cases (83.7%). The tumor was 

localized in 35 cases (81.39%), and monitoring revealed 

8 cases of lung metastasis (exclusive lung metastases in 

6 cases, association to bone metastases in 1 case, and to 

adrenal metastases in 1 case). Histological evidence was 

obtained in 22 cases (51,16%) by a simple biopsy, 

while excisional biopsy was performed in 21 cases 

(48.83%). In our case series, histology revealed that the 

predominant histological types in decreasing order 

were: Liposarcoma in 16 cases (37.20%), 

Synovialosarcoma in 9 cases (20.93%), 

Leiomyosarcoma in 7 cases (16.27%), other histological 

types in 11 cases (25.58%) (Rhabdomyosarcoma 5 

cases, 2 Peripheral neuroectodermal tumor (PNET), 1 

Fibrosarcoma, 1 pleomorphic sarcoma and 2 

undifferentiated sarcoma). Surgical resection of STS is 

the cornerstone of therapy for patients with localized 

disease; therefore all 35 localized cases of our study had 

surgery on the primary tumor, including 31 (88.57%) 

cases of conservative surgery and 4 (11.42%) cases of 

radical surgery. The limit of excision was > 1 cm in 2 

cases, and <1 cm for the other cases (41 cases, 94.28%). 

Radiation therapy is usually combined with surgical 

resection in the management of patients with STS, in 

our study 33 patients required adjuvant external-beam 

irradiation, as they had equivocal or positive histologic 

margins, and/or were at high risk of recurrence. 

Palliative radiotherapy was performed in 2 cases. 

Chemotherapy was given in 24 patients (55.81%): neo-

adjuvant chemotherapy in 3 cases, and palliative 

chemotherapy in 21 cases. Palliative chemotherapy was 

based on Antracycline in 19 cases (79%) including 7 

cases (36.84%) in monotherapy and 12 cases (63.15%) 

in polychemotherapy. The response to chemotherapy 

was as follows: 9 patients (37.5%) had an objective 

response to chemotherapy (3 partial responses, 6 

Stabilities), 10 patients (41%) progressed after 

chemotherapy, and the response to chemotherapy was 

not specified in 5 patients. Among the 35 patients with 

localized tumor, 18 (41.86%) relapsed after 6 months of 

follow-up (Range = 1-13 months), local relapse was 

reported in 5 cases (28%) and metastatic relapse in 13 

cases (72 %). The site of metastasis recurrence was the 

lung in 12 cases, associated to bone metastases in 1 case 

and liver in 1 case, with only 1 case of isolated adrenal 

metastatic relapse. Local relapses were treated with the 

association of surgery and radiotherapy in 4 cases, and 

metastatic relapses were treated with chemotherapy. 

The median follow-up was 19.5 months (2-76 months). 

The median progression-free survival and overall 

survival were 12 and 19 months respectively. 

 

We used a simple logistic regression to find 

the factors influencing the survival at 2 years: the 

factors having a p-value <0.30 in univariate analysis 

were introduced in the multivariate analysis. We 

retained as factors influencing 2-year survival, those 

with a p-value <0.05 in multivariate analysis. In 

univariate analysis, the factors which seem to influence 

survival at 2 years are: age (OR = 0.18 95% CI: 0.04-

0.85; p = 0.03), disease stage (OR = 0.15 95% CI: 0.01-

1.36; p = 0.09) and tumor size (OR = 0.41 95% CI: 

0.08-2.06; p = 0.27). Multivariate analysis showed that 

only age is a factor of poor prognosis (OR = 0.17 95% 

CI: 0.03-0.82; p = 0.28). Medians of recurrence-free 

survival (RFS), and overall survival (OS) were 

calculated using the Kaplan Meier method. After a 

mean follow up of 18.5 months, median progression 

free survival was 11.3 months and median overall 

survival was 18.3 months. 

 

DISCUSSION 

Soft tissue sarcomas are a heterogeneous group 

of rare but anatomically and histologically diverse 

tumors. This heterogeneity is due to the nearly over 70 

recognized histologic subtypes of soft-tissue sarcomas, 
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and the ubiquitous location of the soft tissues. During 

the period of our study, 43 soft tissue sarcomas were 

recorded in our department, which represent 1% of 

cancers in adults as described in the literature [2, 6]. 

The global incidence of STM is estimated at 3.6 cases 

per 100,000 populations per year [9]. The occurrence of 

STS can be seen over all age ranges; however, the 

median age at diagnosis is 55-65 years, with two peaks 

of incidence around 50 years and 80 years, with 25% of 

STS developing over 75 years old [9,10]. When 

comparing our results to those of the literature, we 

notice that our patients are slightly younger, with a 

median age of 45 years. This can be explained by the 

aging of the western population. There is a slight male 

predominance in our case series, with a male-to-female 

ratio of 1.04/1.0. 

 

In the majority of cases of STS, no specific 

etiologic agent is identifiable; however several genetic 

predisposition syndromes as well as environmental risk 

factors have been recognized and well documented. In 

genetic predisposition syndromes, Li-Fraumeni 

syndrome is an autosomal dominant disease associated 

with loss of function of the tumor suppressor TP53 

which can induce many types of cancer such as sarcoma 

[11]. Neurofibromatosis (NF1 gene) or Von 

Recklinghausen's disease, predisposes to the onset of 

cancer linked to the central nervous system but also to 

leukemia and malignant nerve sheath tumors [11, 12]. 

Other predisposing syndromes, such as mutation in the 

tumor suppressor gene RB1, show an increased 

incidence of the occurrence of sarcomas [13]. Several 

environmental predisposing factors have been 

recognized, such as radiation therapy. STS have been 

reported to originate in the radiation fields, following 

therapeutic irradiation for a variety of solid tumors. 

Radiation-induced sarcomas often develop decades 

later, and the majority are high-grade lesions (90%) 

[14]. Exposure to several chemicals in some 

occupations has been linked with the occurrence of 

STS. These chemicals include Chlorophenols, 

Thorotrast, Phenoxy acetic acids, Vinyl chloride, and 

Arsenic [15]. Exposure to alkylating chemotherapeutic 

agents has been associated with some pediatric soft-

tissue sarcomas most commonly after the treatment of 

pediatric acute lymphocytic leukemia. The drugs 

implicated include procarbazine, cyclophosphamide, 

nitrosoureas, chlorambucil, and melphalan. Cumulative 

drug exposure appears to increase the relative risk of 

sarcoma. Some studies pointed out that some types of 

STS have been noted to occur in the chronically 

lymphedematous arms of women with breast cancer 

treated with radical mastectomy. In our study, no 

etiological investigation was made, but there was no 

notion of a personal or family history of genetic disease. 

None of our patients had a history of radiotherapy.  

 

Generally, signs and symptoms of soft tissue 

sarcoma depend on the anatomic site of origin. This 

group of malignancies may develop at any site in the 

body where soft tissues are located, due to the 

ubiquitous location of the soft tissues. The most 

frequent locations are the limbs, the trunk, the 

retroperitoneum, and the head and neck [6, 16]. The 

results of our study are in accordance with findings in 

the literature, as more than two-thirds of cases (79%) 

were located at the extremities, and 14% at the trunk. 

We only reported 4.6% of retroperitoneal STS, and only 

2.32 % of head and neck STS. 

 

Soft tissue sarcomas encompass a variety of 

histologically distinct neoplasms, due to the wide 

spectrum of soft tissues. They are mainly classified 

according to the "WHO histological classification" 

which is based on the putative cell of origin of each 

lesion as well as its differentiation. Classifications, such 

as WHO classification, are based on histogenesis, 

therefore they are reproducible for only the more 

differentiated tumors. Consequently, the determination 

of cellular origin becomes increasingly difficult, as the 

degree of histologic differentiation declines. This 

process of dedifferentiation results in a variety of 

overlapping patterns, making identification of the cell 

of origin of an individual tumor a real challenge for 

experienced soft-tissue pathologists [17]. Histological 

findings of our cases showed the predominance of the 

following histological types: Liposarcoma, 

Synovialosarcoma, and Leiomyosarcoma. Only one 

case of discrepancy was reported in our case series, 

which required re-reading of the pathology slides.  

 

The management of STS must follow a 

multidisciplinary approach. Since the majority of soft-

tissue sarcomas arise in the extremities or superficial 

trunk, there are no standardized screening tests for this 

group of tumors.  

 

First, physical examination should assess the 

size of the mass, its mobility relative to the underlying 

tissues, and its relationship to the investing fascia of the 

extremity, bony and nearby neurovascular structures. 

Assessment of regional lymph, and site-specific 

neurovascular examination should also be performed.  

 

Optimal imaging of soft tissue sarcomas 

depends on the anatomic site. For tumors of the 

extremities, MRI is considered the imaging modality of 

choice because it provides a multiplanar definition of 

the lesion allowing the assessment of locoregional 

extension of the tumor; it also enhances the contrast 

between muscle and tumor and, between adjacent blood 

vessels and tumor. However, a study conducted by the 

Radiation Diagnostic Oncology Group (RDOG), that 

compared CT and MRI in 133 patients with STS 

showed no specific advantage of MRI over CT from a 

diagnostic standpoint. In our study MRI was performed 

in 30 cases (69.76%), this can be explained by the 

problem of availability and the cost of this examination 

[18]. Cost-effective imaging to exclude the possibility 

of distant metastatic disease depends on the anatomic 
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location of the primary tumor, grade, and size. Patients 

with low-grade or intermediate-grade tumors < 5 cm in 

diameter require only a chest x-ray. However, patients 

with high-grade tumors ⩾ 5 cm should undergo a more 

thorough staging of the chest by CT. Following the 

radiological assessment, a biopsy is necessary for 

carrying out the histological study. Therefore any soft-

tissue mass located in extremity should be biopsied if it 

is symptomatic, has persisted beyond 4-6 weeks, is > 5 

cm, or enlarging. Histological evidence can be obtained 

by percutaneous core biopsy or with fine-needle 

aspiration (FNA) for cytology. However In some cases, 

histologic evidence cannot be secured by percutaneous 

approaches. In these instances, open biopsy is indicated, 

with the exception of small superficial masses, which 

can be removed by excisional biopsy [19, 20]. In our 

study 22 (51%) patients underwent percutaneous core 

biopsy, while excisional biopsy was performed in the 

other cases (49%).  

 

In soft tissue sarcomas, multidisciplinary 

treatment planning should precede the initiation of any 

therapy. Surgical resection is the cornerstone of therapy 

for resectable localized soft tissue sarcomas. The 

resection should encompass the previous biopsy site 

skin, soft tissues adjacent to the tumor, and 

subcutaneous tissues. Whenever possible, the tumor 

should be excised with a 2 to 3cm circumferential 

margin of normal surrounding tissue. This ideal margin 

is sometimes compromised since good adjuvant 

approaches are available to facilitate local control. This 

situation applies when resection of adjacent, possibly 

involved neurovascular or bone structures would result 

in significant functional loss [21]. The quality of the 

surgery is determined by the histological examination 

of the margins of the operative specimen, if the margins 

are invaded, a surgical revision must be considered [6, 

7]. When external irradiation is indicated, surgeons 

should place metal clips at the margins of resection to 

facilitate radiation field planning. Positioning of drain 

sites should also be close to the wound to allow 

inclusion in radiation fields. Given the low prevalence 

(2-3%) of lymph node metastasis in patients with soft 

tissue sarcomas, there is no role for routine regional 

lymphadenectomy. It is only considered in case of 

clinically apparent lymphadenopathy [22, 23].  

 

Management of patients with soft-tissue 

sarcomas of the extremities usually combines radiation 

therapy with surgical resection. The decision of whether 

to use neoadjuvant (preoperative) or adjuvant 

(postoperative) irradiation remains controversial and 

has been addressed in multiple randomized trials [24, 

25]. Neoadjuvant irradiation has several practical and 

theoretical advantages. It may facilitate surgical 

resection from vital structures by producing tumor 

encapsulation. Smaller radiation portals can be utilized, 

as ecchymoses, hematomas, and the scar, do not need to 

be covered. Radiotherapy induces a reduction of the 

tumor size, thus decreasing the extent of surgical 

resection. It is easier, with preoperative, to spare a strip 

of skin and thereby lower the risk of lymphedema. In 

STS there are fewer relatively radioresistant hypoxic 

cells, therefore lower radiation doses can be utilized. 

However, neoadjuvant irradiation also has several 

drawbacks. They include increased problems with 

wound healing, and the inability to stage patients 

precisely based on pathology due to downstaging [26]. 

Studies from the M. D. Anderson Cancer Center, and 

Massachusetts General Hospital, and University of 

Florida, demonstrated that local control rates with 

preoperative radiotherapy reached 90% using doses of 

approximately 50 Gy. Distant metastases were the 

primary pattern of failure, and survival depended on the 

grade and size of the primary tumor [27]. 

 

Equivocal or positive surgical margins are 

associated with higher risks of local recurrence [6, 17]; 

therefore adjuvant irradiation should be indicated in all 

patients with close or positive histologic margins in 

whom re-excision is impractical. Doses of adjuvant 

external-beam radiation therapy are 60-65 Gy. In our 

study, only one case (4%) benefited from resection with 

a margin greater than 1 cm, for the twenty-four other 

patients with inadequate margins, adjuvant radiotherapy 

was performed [28]. A randomized study comparing, 

limb-sparing surgery plus postoperative irradiation to 

amputation, demonstrated the equivalence of the two 

approaches in terms of recurrence-free survival and 

overall survival [6]. For postoperative radiotherapy, a 

randomized trial from the National Cancer Institute 

(NCI), as well as a number of retrospective reports, 

have demonstrated that limb-sparing surgery plus 

adjuvant irradiation produces local control rates 

comparable to those achieved with radical surgery 

(amputation). With adjuvant radiation therapy, survival 

rates of 70%, five-year local control rates of 70%-90%, 

and limb-preservation rates of 85% can be expected 

[25]. The National Cancer Institute (NCI) of Canada 

Clinical Trials Group published the 5-year results of a 

randomized phase III trial comparing preoperative with 

postoperative irradiation for limb STS. A total of 190 

patients were randomized in 2 treatment arms, 

preoperative versus postoperative irradiation. The 

updated results continue to show no difference in 

recurrence-free survival, local control, and metastatic 

relapse-free survival. Longer follow-up didn’t show the 

previously reported difference in overall survival (OS). 

The 5-year OS rate was 73% vs 67% (P = .48). Grade 

and tumor size were the only significant predictors for 

overall survival, and cause-specific survival, metastatic 

relapse. Wound complications were observed in 35% of 

cases in the preoperative group versus 17% in the 

postoperative group (difference, 18% [95% CI: 5-30]; P 

= .01). In multivariate analysis, anatomical site and 

tumor size were also significant risk factors. Local 

control rates were identical in both arms of the trial. 

Results of five year outcomes showed no difference in 

cause specific survival, overall survival, or the 

occurrence of metastases [25]. 
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Figure 1: Kaplan-Meier plots for probability of local recurrence, metastatic (regional and distant) recurrence, 

progression-free survival, and overall survival [25] 

 

Because neoadjuvant radiotherapy is 

associated with a higher risk of wound complications 

than adjuvant radiotherapy, but less edema, and fibrosis, 

the choice of treatment regimen for patients with STS 

should take into consideration the timing of surgery and 

radiotherapy and the anatomic site, and size of the 

tumor. 

 

Some cancer treatment institutions use 

interstitial radiation therapy with iridium-192 as a 

radiation boost to the tumor bed following adjuvant 

external-beam irradiation. In a randomized trial, the 5-

year local control rate with adjuvant brachytherapy was 

82% versus 69% in with surgery alone. On subset 

analysis, local control rate in patients with high-grade 

lesions was 89% with postoperative brachytherapy 

versus 66% with surgery alone [29]. The results of this 

study and further studies have indicated that 

brachytherapy has no impact on local control for low 

grade soft tissue sarcomas. If brachytherapy is used, the 

dose is 40-45 Gy to a volume that includes all margins; 

when it’s used as a boost in combination with external-

beam irradiation, a dose of 20-25 Gy is utilized [30]. In 

a study conducted at Memorial Sloan-Kettering Cancer 

Center (MSKCC), over a 15-year period, 202 patients 

with high-grade sarcoma of the extremities were treated 

with complete gross resection followed by 

brachytherapy delivered over 5 days, with a median 

dose of 45 Gy. After a median follow-up of 61 months, 

distant relapse-free survival, 5-year local control, and 

overall survival rates were 63%, 84%, and 70%, 

respectively. Morbidity of brachytherapy was 

considered acceptable, with bone fractures in 3%, 

reoperation rates of 12%, and nerve damage in 5% [31]. 

These results compared favorably with data on external 

beam radiation therapy. Comparison of irradiation 

techniques (preoperative, postoperative, and interstitial 

techniques) showed comparable local control results 

(90%), although preoperative techniques were 

associated with higher rates of wound complications. A 

number of advantages can be offered with 

brachytherapy when it is employed as the sole adjuvant 

treatment. The entire treatment (surgery and adjuvant 

radiation) is completed in a 10 to 12 days, compared 

with the 10-12 weeks required for external beam 

radiation therapy and surgery. Moreover, with 

brachytherapy, smaller volumes can be irradiated, 

which could improve functional results. However, 

irradiation of smaller volumes may not be appropriate, 

depending on margins status, tumor size [32]. Another 

study of 911 patients treated by various techniques at 

MSKCC, demonstrated that local control is a highly 

achievable and worthwhile end point, regardless of the 

technique employed. Local recurrence occurred in 116 

patients, metastases developed subsequently in 38 

patients, and 34 patients died. Metastases after local 
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recurrence were predicted in patients with large (> 5cm) 

or high grade tumors [33].  

 

Currently, treatment recommendations for soft 

tissue sarcomas include adjuvant radiotherapy for large 

(> 5 cm) low grade lesions, and all high grade 

sarcomas. Radiotherapy can be omitted, if small lesions 

(T1) were resected with clear margins. Postoperative 

therapy with either external beam irradiation or 

brachytherapy alone will achieve high rates of local 

control and, therefore, limb preservation. Preoperative 

radiotherapy, although equally efficacious, is associated 

with higher wound complication rate compared to the 

postoperative approach [34]. Several studies reported 

the results of treatment of unresectable or medically 

inoperable soft-tissue sarcomas with radiation therapy 

alone. 5-year survival rates ranged between 25% and 

40%, and local control rates were of 30%. Subset 

analysis showed that local control depends largely on 

the size of the primary tumor. In case of treatment with 

exclusive radiation therapy, doses should be at least 65-

70 Gy. However, tumor’s location may be particularly 

important in determining this dose because of the 

potential for damage to critical structures by the higher 

doses normally prescribed [35].  

 

Another modality in the treatment of soft 

tissue sarcomas is chemotherapy. For patients with 

large high grade sarcoma, many cancer treatment 

centers adopt neoadjuvant chemotherapy. The specific 

regimens generally contain both ifosfamide and 

anthracycline [36]. Neoadjuvant chemotherapy has been 

explored in a prospective trial conducted by the 

European Organization for Research on the Treatment 

of Cancer (EORTC). The trial included patients who 

had a STS of any grade measuring at least 8 cm, a 

locally recurrent or inadequately excised grade 2-3 

sarcoma, or a primary or recurrent grade 2-3 sarcoma of 

any size. However, accrual was slow, and only 150 

patients were included in this trial before its closure. 

Patients were randomized to receive either three cycles 

of chemotherapy with doxorubicin plus ifosfamide with 

mesna, or immediate surgery, followed by radiation 

therapy for close or positive margins. Among eligible 

patients (134), over 80% had primaries located in the 

extremities, but only 4% had 2-3 grade lesions > 8 cm. 

Among 49 patients assessable for response, major 

objective responses were achieved in 29% of the cases, 

including 4 complete responses. Progression of disease 

before surgery was reported in only 18% of the cases. 

Generally, administration of chemotherapy was well 

tolerated, and never prevented or delayed surgery. After 

a median follow-up of 7.3 years, 5 year survival rate 

among the 67 patients in the arm surgery alone was 

64% versus 65% in the neoadjuvant chemotherapy arm 

(P = .22) [37]. Many trials were conducted with the aim 

of exploring the role of neoadjuvant chemotherapy and 

radiation therapy to decrease the rate of distant failure 

and possibly impact survival. Patients with high grade 

soft tissue sarcomas (8 cm or larger) were enrolled in a 

study from Massachusetts General Hospital. They were 

treated with three cycles of neoadjuvant chemotherapy 

consisting of Mesna, Adriamycin, Ifosfamide, and 

Dacarbazine (MAID) interdigitated with radiation 

therapy (44 Gy). This regimen was followed by surgery 

and 3 other cycles of adjuvant MAID chemotherapy. 

An additional 16 Gy of radiation therapy was delivered, 

in cases with positive surgical margins. Significant 

improvement in 5-year freedom from distant metastasis 

(75% vs 44%, P = .0016) was reported with this 

regimen in comparison with historic control patients. 

Furthermore, overall survival and 5-year disease free 

rates were 70% vs 42% (P = .0002) and 87% vs 58% (P 

= .0003) in favor of the MAID regimen versus control 

groups. In the MAID group a 29% rate of wound 

healing complications was reported [36]. Adjuvant 

chemotherapy was explored in multiple trials. This 

treatment modality was compared with observation 

alone in adults who had undergone resection of a 

primary or recurrent STS. However, some limitations 

were identified with these trials: small simple size 

(fewer than 100 patients in some trials), inadequate 

statistical power to detect a 15% difference in survival 

in some of the largest trials, and inclusion of low risk 

patients with small and/or low grade sarcomas. A meta-

analysis of 14 trials including 1568 patients, as well as 

one Italian trial demonstrated a benefit with adjuvant 

chemotherapy [38]. However two randomized phase III 

trials from the EORTC assessing adjuvant 

chemotherapy, did not demonstrate benefit in terms of 

overall survival in intention to treat analysis. Subgroup 

analysis demonstrated that male patients and patients 

over 40 years had benefited of adjuvant chemotherapy, 

in terms of progression-free survival, while poor overall 

survival rates were reported with female gender and 

age< 40 years. In patients with R1 resection, 

administration of postoperative chemotherapy was 

associated with favorable progression-free survival and 

overall survival rates [39]. Aside from theoretic 

considerations, preoperative is preferred over 

postoperative chemotherapy for several pragmatic 

reasons. First, neoadjuvant chemotherapy permits a 

reduction in the size of large tumors, facilitating 

surgical resection with less morbidity. Second, 

compliance to treatment is reported to be better with 

preoperative therapy. One observation that supports the 

preoperative approach is that response to neoadjuvant 

chemotherapy, whether radiographic or pathologic, 

predicts improved survival and tumor control. In our 

study, none of our patients received adjuvant 

chemotherapy.  

 

In soft tissue sarcomas, local recurrence 

develops in 10% to 50% of cases, with a median local 

recurrence free interval of 24 months, despite optimal 

multimodality therapy. Local recurrence rates depend 

on the primary site, and are highest for head and neck, 

and retroperitoneal sarcomas (adequate surgical 

margins are difficult to attain). In addition, relative 

radiosensitivity of surrounding structures of these sites, 
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often limits the prescription of high-dose adjuvant 

irradiation. These factors result in local recurrence rates 

of 50% for head and neck sarcomas, and 40% for 

retroperitoneal sarcomas, which are substantially 

greater than the 10% typically seen for sarcomas 

located in the extremities [40]. 

 

CONCLUSION 
Soft tissue sarcomas comprise a relatively 

heterogenic and aggressive group of malignant tumors 

arising in mesenchymal tissues. Several factors such 

depth, tumor location, size, and grade, influence 

outcome. After diagnosis confirmation and optimal 

staging, treatment of soft tissue sarcomas involves a 

multidisciplinary approach. Most patients are eligible 

for surgical resection, usually combined with external 

beam radiation therapy. The unfavourable prognosis of 

soft tissue sarcomas is caused mainly by the propensity 

for metastasis. Moreover, local recurrence rates are 

relatively high, causing a substantial morbidity. 

Although soft tissue sarcomas have been studied quite 

extensively, several aspects of this group of tumors 

remain unclear.  
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