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Soft Tissue Sarcoma

• Soft tissue sarcomas (STS) are a 
heterogeneous group of rare tumors that 
arise from mesenchymal cells at all body 
sites. 

• The malignant precursor cell(s) can 
differentiate along one or several 
lineages, such as muscle, adipose, fibrous, 
cartilage, nerve, or vascular tissue. 

• These tumors arise most often in the 
limbs (particularly the lower extremity), 
followed in order of frequency by the 
abdominal cavity/retroperitoneum, the 
trunk/thoracic region, and the head and 
neck.
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Soft Tissue Sarcoma

• INTRODUCTION

• Tumors arising in the soft tissue form a diverse and complex group, as they may display 
varying degrees of mesenchymal differentiation. 

• Soft tissue sarcomas account for <1% of the overall human burden of malignant tumors 
but remain life threatening, and approximately 40% of patients with newly diagnosed 
soft tissue sarcoma die of the disease, corresponding to approximately 4,000 deaths 
each year in the United States. 

• Soft tissue sarcoma, diagnosed at an early stage, is eminently curable. When diagnosed 
at the time of extensive local or metastatic disease, it is rarely curable. The relatively 
small number of cases and the great diversity in histopathologic features, anatomic sites, 
and biologic behaviors have made comprehensive understanding of these disease 
entities difficult. A better understanding is urgently needed to accelerate the 
development of new treatments.
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Soft Tissue Sarcoma

• There are more than 50 histologic 
subtypes of STS, many of which are 
associated with distinctive clinical 
profiles, responses to individual 
therapies, and prognoses. 

• Even within a single histologic 
subtype, a heterogenous array of 
translocations or other molecular 
changes may be observed.

• While in the past these tumors were 
all "lumped" together and treated 
similarly, consensus is emerging that 
selection of treatment should be 
histology driven, particularly in the 
setting of advanced disease.
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Soft Tissue Sarcoma
(DIAGNOSIS AND STAGING)

• The presence of soft tissue sarcoma almost invariably is suggested by the development of a mass. 

• This mass is usually large, is often painless, and may be associated by the patient with an episode of injury.

• Approximately one-third present with a size <5 cm, one third with a size 5 to 10 cm, and one-third with a size >10 cm. 

• The focus of the clinical evaluation is to determine the likelihood of a benign or malignant soft tissue tumor, the involvement of 
muscular or neurovascular structures, and the ease with which biopsy or subsequent excision can be performed.

• Definitive diagnosis depends on biopsy results and histologic 
confirmation.
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Soft Tissue Sarcoma
(DIAGNOSIS AND STAGING)

• Biopsy:

• Biopsy can be used to evaluate malignancy, histologic grade, and 
sometimes histologic type.

• The incision or core track should be placed in a location that can be 
completely excised at the time of definitive resection with minimal 
sacrifice of overlying skin. 

• Excisional biopsy should be avoided, especially for lesions >3 cm in 
size, as contamination of surrounding tissue may require the 
definitive resection to be more extensive.
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Soft Tissue Sarcoma
(DIAGNOSIS AND STAGING)
• Imaging:

• Imaging studies for soft tissue sarcoma vary, depending to some extent on the site. 

• They involve evaluation of both the primary lesion and potential sites of metastasis.

• Evaluation of primary lesions in the extremity, head, and neck is predominantly by either 
CT or MRI.

• Although MRI provides some increased definition, a Radiology Diagnostic Oncology 
Group study comparing these modalities showed no benefit of MRI over CT. 

• For the primary sarcomas in the abdomen, chest, or retroperitoneum, a spiral CT scan is 
preferable because air–tissue interface and motion artifacts often degrade MRI quality. 
In addition, spiral CT allows both the primary tumor and potential for metastasis to be 
assessed simultaneously. Especially in this era of cost containment, imaging of the same 
entity by multiple modalities is not required.
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Soft Tissue Sarcoma(nccn)

• PET scans may be useful in staging, prognostication, grading, and 
determining histopathologic response to chemotherapy. 

• The maximum standardized uptake value (SUVmax) of F18-deoxyglucose 
has been shown to correlate with tumor grade and prognostication. 

• In a retrospective study, tumor SUVmax determined by PET was an 
independent predictor of survival and disease progression. 

• Schuetze and colleagues reported that the pretreatment SUVmax and change in SUVmax after preoperative chemotherapy independently identified 
patients with a high risk of recurrence. 

• Patients with a change in the SUVmax of 40% or more in response to 
chemotherapy were at a significantly lower risk of recurrence and death 
after complete resection and postoperative RT; the projected 5-year RFS 
rate for this group of patients was 80% compared to 40% for those with a 
less than 40% reduction in SUVmax. 

•
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Soft Tissue Sarcoma
(DIAGNOSIS AND STAGING)

• Positron Emission Tomography:
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Soft Tissue Sarcoma
(DIAGNOSIS AND STAGING)

• Further prospective studies across all histologic types of sarcoma are 
needed to determine if FDG-PET is sufficiently specific and accurate in 
determining chemotherapy response.

• The current role of PET seems to be primarily in the identification of 
unsuspected sites of metastasis in patients with recurrent high-grade 
tumors.
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Soft Tissue Sarcoma
(DIAGNOSIS AND STAGING)

• Patients with visceral and retroperitoneal lesions should have their liver 
imaged as part of the initial abdominal CT or MRI. 

• For low-grade or small superficial high-grade extremity sarcomas, imaging 
for metastasis is less important, and simple chest radiography will suffice. 

• Conversely, for patients with deep or large high-grade extremity lesions, for 
which the risk of metastatic disease is significant, more extensive 
evaluation with a CT scan of the chest is often preferred. 

• Although CT is the most commonly used modality to evaluate pulmonary 
metastases, it is more expensive than radiographs, delivers a higher 
radiation dose, and may give false-positive results because of small, 
indeterminate pulmonary nodules.
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Soft Tissue Sarcoma
(Management of Extremity and Truncal Sarcoma)

• Surgical Management of Primary Localized Disease

• Although surgery remains the principal therapeutic modality in soft tissue 
sarcoma, the extent of surgery required, along with the optimum
combination of radiotherapy and chemotherapy, remains controversial.

• The individual patient’s clinical and pathologic characteristics—particularly 
the pattern of spread expected for the patient’s histologic subtype—should 
be used to design the most effective treatment plan. Figure 60.7 shows a 
suggested algorithm for management of patients with extremity or truncal 
disease.
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Soft Tissue Sarcoma
(MANAGEMENT)
• Amputation should be reserved for tumors that cannot be resected by any other means, 

in patients without evidence of metastatic disease and with potential for good long-term 
functional rehabilitation.

• Instead, modern surgery for extremity or truncal tumors most often consists of wide en
bloc resection.

• Historical attempts to resect all muscle bundles from origin to exertion have been 
supplanted by an encompassing resection, aiming to obtain a 1-cm margin of uninvolved 
tissue in all directions. 

• Two-centimeter margins are employed for histologic subtypes with infiltrative borders 
(e.g., DFSP or myxofibrosarcoma).

• For certain low-grade histologic types, however, even 1-cm margins are not required for 
excellent local control. 

• For example, ALT/WDLSs of the extremities require only complete excision with a 
minimal surrounding margin because recurrence is rarely morbid in these patients and 
often does not occur even after a limited or microscopically positive margin excision.
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Soft Tissue Sarcoma(nccn)

• The anatomic site of the primary disease represents an important variable that influences treatment and outcome.

• Extremities (43%), the trunk (10%), visceral (19%), retroperitoneum (15%), or head and neck (9%) are the most common primary sites.

• Prior to initiation of treatment, all patients should be evaluated and 
managed by a multidisciplinary team with extensive expertise and 
experience in the treatment of STS. 

• Because STS is rare and often complex, adherence to evidence-based recommendations is particularly important.
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Soft Tissue Sarcoma(nccn)

• Large stage II or III high-grade extremity resectable tumors (greater 
than 8–10 cm) that are at high risk for LR and metastases should be 
considered for preoperative and postoperative therapy.

•
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Soft Tissue Sarcoma(nccn)

• Stage II-III

• Treatment options should be decided by a multidisciplinary team with 
extensive experience in the treatment of patients with STS, based on the 
patient’s age, performance status, comorbidities, location, and histologic 
subtype of the tumor

• Preoperative chemoradiation has been shown to improve OS, DFS, and 
local control rates in patients with high-grade STS of extremity and trunk, 
although acute reactions must be considered. 

• An earlier randomized study showed that preoperative chemotherapy was 
not associated with a major survival benefit for patients with high-grade 
tumors. 
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Soft Tissue Sarcoma(nccn)

• Surgery followed by RT (category 1) with or without postoperative 
chemotherapy is the primary treatment for patients with stage IIIA (T2, N0, M0, 
G2-3) or IIIB (T3-4, N0, M0, G2-3) tumors that are resectable with acceptable 
functional outcomes. 

• The impact of RT was analyzed in a SEER cohort of 2606 patients with stage III soft-tissue extremity sarcoma. Similarly to smaller prospective studies and reviews, 
RT was associated with a significant 5-year survival benefit (65% vs. 60%, P = .002).

• However, the timing of RT (ie, preoperative vs. postoperative) was not a 
significant factor for survival. 

• Since there are only limited and conflicting data regarding the potential benefits 
of postoperative chemotherapy for stage II or III patients, postoperative 
chemotherapy is included as a category 2B recommendation. 

• Preoperative RT (category 1), preoperative chemotherapy (category 2B), or 
chemoradiation (category 2B) are also included as options for this group of 
patients.
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Soft Tissue Sarcoma(nccn)

• Trabectedin is a novel DNA-binding agent that has shown objective 
responses in phase II and III studies of patients with advanced STS.

• Recent phase III data from a randomized, multicenter trial revealed a 
2.7month PFS benefit versus dacarbazine in metastatic liposarcoma
(LPS) or LMS that progressed after anthracycline-based therapy. 

• However, the study failed to demonstrate an overall survival 
advantage for trabectedin over dacarbazine.
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Soft Tissue Sarcoma(nccn)

• Another study supported the efficacy of trabectedin in translocation-related 
sarcoma. 

• A phase III trial comparing trabectedin and doxorubicin-based chemotherapy 
revealed that neither arm showed superiority for PFS and OS; however, the trial 
was underpowered. 

• Preliminary results from the randomized phase III T-SAR trial revealed a PFS 
benefit for trabectedin over best supportive care in both “L-type” (LPS and LMS) 
and non–L-type pretreated advanced sarcoma. 

• However, trabectedin plus doxorubicin failed to demonstrate superiority over 
doxorubicin alone in a randomized phase II study of patients with advanced STS. 

• Trabectedin is included for palliative therapy as a category 1 recommendation 
for LPS and LMS (L-type) and as category 2A for non–L-type sarcomas.
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Soft Tissue Sarcoma(nccn)

• Eribulin is a novel microtubule-inhibiting agent that has been 
evaluated as a single-agent therapy for STS, including LMS, adipocytic
sarcoma, synovial sarcoma, and other tumor types. 

• Recent data from a phase III trial compared the survival benefit of 
eribulin and dacarbazine in 452 patients with advanced LMS or LPS, 
revealing a median OS of 13.5 months and 11.5 months, respectively 
(HR, 0.77; 95% CI, 0.62–0.95; P = .017). 

• A subgroup analysis demonstrated that the survival benefit was 
limited to LPS, and therefore eribulin is included for palliative therapy 
as a category 1 recommendation for LPS and as category 2A for other 
subtypes.
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Soft Tissue Sarcoma(nccn)

• Targeted Therapy:

• More recently, a number of targeted therapies have shown promising 
results in patients with certain histologic types of advanced or 
metastatic STS.
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Soft Tissue Sarcoma(nccn)

• Pazopanib, a multitargeted tyrosine kinase inhibitor (TKI), has demonstrated single-agent activity in patients 
with advanced STS subtypes except LPS. 

• In a phase III study (EORTC 62072), 369 patients with metastatic non-lipogenic STS who had failed at least 
one anthracycline-based chemotherapy regimen were randomized to either pazopanib or placebo. 

• Pazopanib significantly prolonged median PFS (4.6 vs.1.6 months for placebo; P < .0001) and there was also 
a trend toward improved OS (12.5 and 11 months, respectively; P = .25), although this was not statistically 
significant.

• Health-related quality-of-life measures did not improve or decline with the PFS benefit. 137 Pooled data from individuals who received pazopanib in phase II and 
III trials (n = 344) revealed a subset of long-term responders/survivors presenting at baseline with good performance status, low-/intermediate-grade primary 
tumor, and normal hemoglobin level. 

• Results from the open-label phase II EPAZ study found that pazopanib demonstrated non-inferior PFS 
compared with doxorubicin (4.4 vs. 5.3 months, respectively) as a first-line treatment in elderly patients 
with advanced/metastatic STS. 

• The guidelines have included pazopanib as a first-line therapy option for those with advanced or metastatic 
disease who are ineligible for intravenous (IV) systemic therapy or are not candidates for anthracycline-
based regimens, and as a subsequent-line treatment option for patients with advanced or metastatic non-
lipogenic STS as palliative therapy (SARC-F 1 of 11).

• Pazopanib in combination with gemcitabine is a category 2B subsequentline treatment option for 
advanced/metastatic disease.
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Soft Tissue Sarcoma(nccn)

• The randomized, phase II REGOSARC trial examined regorafenib, a 
multitargeted tyrosine kinase inhibitor approved for treating GIST, in 
cohorts of patients with advanced LPS, LMS, synovial sarcoma, and other 
non-GIST STS subtypes (REGOSARC, n = 182). 

• Compared to placebo, regorafenib significantly extended PFS in all but the 
LPS cohort.

• In patients with nonadipocytic STS, overall PFS for regorafenib and placebo 
treated patients was 4 months versus 1 month (HR, 0.36; P < .0001).

• Regorafenib is included in the guidelines as a treatment option for 
advanced/metastatic non-adipocytic sarcomas, as well as angiosarcoma.
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Soft Tissue Sarcoma(nccn)

• Tropomyosin receptor kinase (TRK) inhibitors larotrectinib and 
entrectinib have demonstrated efficacy in patients with neurotrophic 
receptor tyrosine kinase (NTRK) fusion-positive tumors, and are 
therefore recommended as first-line treatment options for patients 
with advanced or metastatic NTRK gene fusion-positive sarcomas in 
the guidelines
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Soft Tissue Sarcoma

• Immunotherapy

• Immunotherapy is a treatment that uses the patient's immune system to fight cancer. Substances 
made by the body or made in a laboratory are used to boost, direct, or restore the body's natural 
defenses against cancer. This cancer treatment is a type of biologic therapy.

• Immune checkpoint inhibitor therapy is a type of immunotherapy. Some types of immune 
system cells, such as T cells, and some cancer cells have certain proteins, called checkpoint 
proteins, on their surface that keep immune responses in check. These checkpoints help keep 
immune responses from being too strong and sometimes can keep T cells from killing cancer cells. 
When these checkpoints are blocked, T cells can kill cancer cells better.

• Types of immune checkpoint inhibitor therapy include the following:

• CTLA-4 inhibitor therapy: CTLA-4 is a protein on the surface of T cells that helps keep the body's 
immune responses in check. When CTLA-4 attaches to another protein called B7 on a cancer cell, 
it stops the T cell from killing the cancer cell. CTLA-4 inhibitors attach to CTLA-4 and allow the T 
cells to kill cancer cells.

• Ipilimumab is a type of CTLA-4 inhibitor that is being studied to treat soft tissue sarcoma.
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Soft Tissue Sarcoma

• PD-1 and PD-L1 inhibitor therapy: PD-1 is a protein on the surface of 
T cells that helps keep the body's immune responses in check. PD-L1 
is a protein found on some types of cancer cells. When PD-1 attaches 
to PD-L1, it stops the T cell from killing the cancer cell. PD-1 and PD-
L1 inhibitors keep PD-1 and PD-L1 proteins from attaching to each 
other. This allows the T cells to kill cancer cells.

• Pembrolizumab and nivolumab are PD-1 inhibitors that are used to 
treat progressive and recurrent soft tissue sarcoma.

2 February 2023 41

https://www.ncbi.nlm.nih.gov/books/n/pdqcis/glossary/def-item/glossary_CDR0000777027/
https://www.ncbi.nlm.nih.gov/books/n/pdqcis/glossary/def-item/glossary_CDR0000797389/
https://www.ncbi.nlm.nih.gov/books/n/pdqcis/glossary/def-item/glossary_CDR0000764538/
https://www.ncbi.nlm.nih.gov/books/n/pdqcis/glossary/def-item/glossary_CDR0000767747/
https://www.ncbi.nlm.nih.gov/books/n/pdqcis/glossary/def-item/glossary_CDR0000045850/
https://www.ncbi.nlm.nih.gov/books/n/pdqcis/glossary/def-item/glossary_CDR0000045862/


2 February 2023 42



2 February 2023 43



2 February 2023 44



2 February 2023 45



Soft Tissue Sarcoma(uptodate)

• Therapeutic nihilism is unwarranted
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