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Abstract

Soft tissue sarcomas (STS) are group of rare tumors arising from mesenchymal tissues. It can develop in
soft tissues like skeletal muscle, fibrous tissue, fat, nerves, blood vessels, lymphatic vessels, and the deep
layers of the skin. The disease can arise in any part of the body, but mostly found in arms and legs, and
are also found in internal organs and abdominal cavity. However, soft tissue sarcomas are still
uncommon even with more than hundred different types of sarcomas of soft tissues. The disease
comprises less than one percent of adult malignancies and twelve percent of pediatric malignancies. As a
rare disease with heterogeneity of its subtypes, there is low availability of data to recommend evidence-
based management guidelines. STS management guidelines are recent recommendations for surgeons
for better diagnosis and treatment of different types of sarcomas, aiming at improving quality of care in
patient, and giving them the proper decision for management. This review will summarize clinical
presentation, diagnosis, investigation, staging and multidisciplinary treatment of different subtypes of
STS based on most recent published guidelines.
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Introduction
Soft tissue sarcoma (STS) is a relatively rare type of tumor
which accounts for less than 1% of adult malignancies [1].
There are more than 100 subtypes of STS which is divided
broadly in two main groups, namely soft tissue sarcoma and
sarcoma of the bone [2]. Most of the soft tissue sarcomas have
no definite cause, and nearly all cases are thought to be de
novo rather than malignant transformation of the previous
existing benign lesions. However, a number of predisposing
factors or risk factors had been incriminated which includes
genetic predisposition (neurofibromatosis type I, Le Fraumeni
syndrome), chemical carcinogens, chronic irritation, radiation
therapy, chemotherapy, lymph edema, and HIV for Kaposi
sarcoma [3]. Due to the heterogeneity of subtypes, the history
of data for the actual number of incidences is under-reported.
According to statistics of the National Cancer Intelligence
Network, the number of soft tissue sarcoma incidence is 45 per
1 million populations every year [4]. The incidence of soft
tissue sarcoma is higher than bone sarcoma and accounts for
about 1/5 of soft tissue sarcoma incidence [5]. Any part of the
body can be affected by STS, but it is more common in the
extremities. The American College of Surgeon had reviewed
the distribution of soft tissue sarcoma in the body parts. They
found that most affected body part was the lower extremities
(46%), followed by torso (18%), upper extremity (13%), retro-
peritoneum (13%), and neck and head (9%) [6].

Growth and Spread of Soft Tissue Sarcoma
Soft tissue sarcomas have different grades of growth which
depends upon the aggressiveness of the malignant tissue. The
growth patterns of tumors are defined as their tendency to grow
in the tissue planes, and it rarely invades the bone or fascia. As
the tumor grows, it invades the surrounding tissues forming
pseudo-capsule. The margins are poorly defined and fingers-
like projections of the malignant tumor tissue infiltrate adjacent
tissues. Intraoperatively, dissection through pseudo capsule
should be avoided; as the residual disease is inevitable. The
common mode of spreading the soft tissue sarcoma is through
the blood and is mainly spread to the lungs. At the time of
diagnosis distant metastases were found in 10% out of which
83% of them are present in the lung [7].

Lymph node spread
Soft tissue sarcoma rarely spread in the regional lymph nodes.
A study performed at the Memorial Sloan-Kettering cancer
centre, found a total of 46 (2.6%) out of 1772 patients to have
regional node metastases at the time of diagnosis [8]. In 2010
the American Joint Committee on Cancer (AJCC)/Union for
International Cancer Control (UICC) staging system for soft
tissue sarcoma, classified the N1 disease as stage III instead of
stage IV, regardless of the primary site [9]. In 2017 AJCC/
UICC staging system had been revised again to consider the
nodal metastasis as stage IV especially in case of
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retroperitoneal sarcomas for soft tissue sarcomas arising from
extremities and trunk [10].

Recurrence of soft tissue sarcoma
There are two forms of recurrence after soft tissue sarcomas
surgeries including both local recurrence and distant
metastasis. These types of recurrence are influenced by many
factors such as degree of differentiation, histological type,
margin and extent of resection, and perioperative radiotherapy
[11]. Around 25% of the patients develop recurrence after
successful surgery of the primary site. But the incidence of
recurrence can increase up to 40% to 50% if the tumor is
greater than 5 cm in size or poorly differentiated, deep to fascia
[12] (Figures 1 and 2).

Figure 1. (a) Pre-operative recurrent dermatofibrosarcoma
protuberans (DFSP) and (b) post-operative recurrent
dermatofibrosarcoma protuberans (DFSP).

Figure 2. (a) Pre-operative recurrent dermatofibrosarcoma
protuberans (DFSP) and (b) post-operative recurrent
dermatofibrosarcoma protuberans (DFSP).

Guidelines Objectives
The main objective of the guidelines is to review the data
available about soft tissue sarcomas and summarize the
recommendations to achieve the best practice and a better
quality of management and helps to identify and notify the key
decision involved in the management. Further, they also give a
valuable resource for sarcoma services for helping and guiding
case discussions and patient management with the
multidisciplinary team.

Methods of updating guidelines
The updated guidelines were written and reviewed by
specialists involved in the diagnosis and management of
patients suffering from sarcoma. It includes members of
Sarcoma Clinical Reference Group (CRG), British Sarcoma
Group (BSG), American National Comprehensive Cancer
Network (NCCN), and European Society for Medical
Oncology (ESMO). It was developed as a result of consensus
expert’s opinion which was based on the understanding of
present data and their own clinical experiences.

Scope of guidelines
The guidelines’ recommendations are mainly applied for soft
tissue sarcomas arising from limbs and trunk. However, some
tumors like Ewing sarcoma and rhabdomyosarcoma require a
different approach for management. These rare subtypes are
more common in pediatric and young adults [13]. Specific
recommendations for the management of retroperitoneal,
uterine sarcomas, and desmoid tumors are included separately
within this guideline. Gastrointestinal stromal tumors, and
bone sarcomas also have its own guidelines [14]. Each centre
dealing with sarcoma patients must have a multidisciplinary
team. The team should include radiologist, surgeon, expert
pathologist, medical oncologist and professional nursing stuff.
The surgical team should include surgical oncologist, plastic
surgeon, vascular surgeon, thoracic surgeon, and orthopaedic
surgeon. Allied health professionals are also included, such as
physiotherapists, dietary specialists, supportive, palliative, and
home care services in the management. A weekly team
meeting for discussing newly suspected cases, and cases under
management, with their minutes of the meeting should be
provided to referring clinicians.

Clinical Presentations
Soft tissue sarcomas are commonly presented with a gradually
enlarging, painless mass of tissue. These masses can be huge,
especially in the thigh and retroperitoneum region. Pain and
compression symptoms like paresthesia or edema of the
extremity may be found in some patients. Rare symptoms
include fever and weight loss. Due to the heterogeneity of the
site of origin, the clinical features of soft tissue sarcomas are
difficult to clearly define. Three symptoms increase the
susceptibility of STS including increase in the size of mass
being painful, and size of mass greater than 5 cm [15]. A soft
tissue mass which keeps on increasing in size should be
referred to an ultrasound scan or sarcoma diagnostic centre. In
case the ultrasound cannot distinguishes the mass as a benign
lesion, then either further investigations are needed, or they are
referred to a cancer center. A retroperitoneal or intra-
abdominal mass maybe considered as STS and they must be
referred to the sarcoma centre.

Diagnosis
The initial evaluation of a suspected soft tissue sarcoma
included the full history about the time of the start of lesion,
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rate of growth, expected symptoms of neuro-vascular
compression, and/or weight loss. It also includes the physical
examination for size, depth, fixation, edema, and nerve
compression. Due to painless nature of the disease, the patients
generally do not seek medical advice. Thus, delay in the
diagnosis of soft tissue sarcoma is very common [16]. The
imaging studies are used to determine the nature of the lesion,
extent of primary lesion and metastatic lesions, if present.
Histopathological examination is essential for diagnosis, and
management plan.

Imaging
A suspected patient with soft tissue sarcoma must be
immediately referred for undergoing an initial ultrasound scan
or must be transferred to a diagnostic centre for triple
assessment which included biopsy, imaging and clinical
history. Initial ultrasound scan is useful for benign lesions as
lipomas. Suspicious ultrasound lesions should have the MRI
scan of the affected region. For retroperitoneal tumors, CT
scan is more effective and as useful as MRI. Simple X-ray can
be used for identifying the calcifications, bone involvement
and fracture [17].

Staging
After diagnosis of soft tissue sarcoma, the patient should be
staged to exclude distant metastasis, especially in the lungs. A
CT of chest should be done to exclude the pulmonary
metastasis before the definitive treatment [18]. Simple X-ray of
the chest is suitable for elderly, small, and/or low-grade lesion.
Abdomen and/or pelvis and isotope bone scanning are not
routine staging investigations. Further staging investigations
depends upon the histological type and clinical features.
Sarcomas with a high risk of nodal metastases include clear
cell sarcoma, epithelioid sarcoma and synovial sarcoma, so,
CT or MRI is done for regional node assessment [18].

Soft tissue metastases are more common in myxoid
liposarcoma therefore pelvic and abdominal CT scan must be
done. Whole-body MRI can identify occult metastatic lesions,
yet it is not established as a routine investigation [19]. Brain
metastases are common in sarcomas such as clear cell sarcoma
and alveolar soft part sarcoma therefore, brain CT or MRI is
advised [20]. Positron emission tomography scanning (PET
scan) is not in use till now as a routine investigation in the case
with sarcomas, however, it is considered before radical surgery,
or for recurrent cases. Also, it can replace both bone scan and
CT scan as a single investigation such as in the case of Ewing
sarcoma and Rhabdomyosarcoma [21]. PET is also used in the
diagnosis of neurofibromatosis 1 associated malignant
peripheral nerve sheath tumors. The tumor ’ s response to
systemic treatment can also be assessed by PET scan [22]. The
present 8th edition of the American Joint Committee on cancer
staging manual (AJCC) suggests the use of chest CT to assess
pulmonary metastases [23].

Biopsy
Histologic examination of a soft tissue mass is essential for its
diagnosis and treatment plan. If technically feasible, the
preferred method for obtaining the tissue is via core needle
biopsy. If an incisional biopsy is required, it should be
carefully planned and performed by the surgeon who will be
doing the definitive resection. A poorly placed initial biopsy
may prevent successive surgical resection, preparation of flaps,
and/or cosmetic repair, or may require more extensive surgery
for encompassing the biopsy site during definitive resection. It
is recommended that all the suspected soft tissue sarcomas
pathology specimens should be reviewed by the professional
pathologist who is specialized in the assessment of soft tissue
tumors. Histological diagnosis should be according to the
World Health Organization (WHO) 2013 classification, in
which stage and grade of the tumors are determined. If
possible, the grade must be provided for all the cases [2]. The
grading system generally used for tumors in Europe is the
Federation Nationale des Centres de Lutte Contre le Cancer
(FNCLCC), which differentiates it into three grades (Table
1).In the case of round cell liposarcomas of myxoid, there is a
different grading system based on round cells percentage and is
often used. The imaging studies may provide more information
and histology can be revised following the assessment of
comprehensive surgical resection of the specimen.

Table 1. Histological grading criteria used by FNCLCC [24].

Tumor differentiation Necrosis Mitotic count

Well 0:abscent 1:n˂10

Moderate 1:˂ 50% 2:10-19

Poor(anaplastic) 2:˃50% 3:˃20

Pathology diagnosis depends on the morphology of cells and
immunohistochemistry; however, molecular pathology is
needed to confirm the diagnosis of tumors characterized by a
specific genetic abnormality (Figure 3). These abnormalities
include an activating mutation, chromosomal amplification or
chromosomal translocation, use of reverse transcription
polymerase chain reaction (RT-PCR) or fluorescent in situ
hybridization (FISH). It may be used particularly when there is
a doubtful histological diagnosis or clinical pathologic results
is unusual. Nowadays the molecular pathology became a
routine test to confirm the diagnosis; such as synovial sarcoma,
Ewing rhabdomyosarcoma, sarcoma.It is also used to
differentiate the lipomas from atypical lipomatous tumors/well-
differentiated liposarcomas [25].

Core needle biopsy, either CT or ultrasound-guided, is
considered as a standard methodology for achieving the initial
biopsy in most cases due to the low incidence of
complications, and high diagnostic accuracy of upto 97.6% of
total cases [26]. Incisional biopsy was the historic gold
standard method for tissue sampling; however, recently the
core needle biopsy became the most common procedure for
tissue sampling. Lesions less than 2 cm and superficial to
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fascia, excision biopsy is preferred. Incision biopsy is
preferable than core needle biopsy if definitive diagnosis
requires molecular pathology, flow cytometry, or cytogenetics.
The larger samples provide the pathologist with more tissue
and a better degree of confidence in diagnosis, because of
heterogeneity of the tumors.

Figure 3. (a) Spindle shaped cells arranged in storiform pattern and
(b) positive immunohistochemistry of soft tissue sarcoma.

The surgeon dealing with definitive resection should also
perform the incision biopsy because complications or any other
bad outcomes may occur when the incision biopsy is done
outside the treating centre. The skin incision should be placed
longitudinally in the extremity at the time of definitive surgical
resection as such the scar can be resected along with the tumor.
Further, hemostasis is important to prevent the dissemination
of tumor cells [27]. It is not recommended to use fine needle
aspiration (FNA) for the initial diagnostic evaluation of a
suspected soft tissue sarcoma. It has a lower accuracy than core
needle biopsy and does not provide the histologic subtype nor
the grade of the sarcoma. However, FNA can be useful in
confirming recurrence of the sarcoma [28].

Surgical margins are classified historically into 4 types
including radical, wide, marginal, and intralesional, and is still
used in the current guidance [29]. The intralesional margin
runs through tumor and thus the tumor persists. The marginal
surgical plan runs through pseudo capsule, having high local
recurrence rate due to tumor satellites. The wide surgical
margin is present in the normal tissue but in the same
compartment as the tumor. The recurrence rate of wide surgical
margin is low. In the case of radical excision, the tumor is
removed along with the affected compartments with minimal
rate of local recurrence. But the Royal College of Pathologists
is recently focusing more on the clearance in millimeters of the
closet surgical margin, whether the invasive margin is pushing
or infiltrative; type of tissue at the margin (such as skin,
muscle, fat or fascia) and presence of vascular invasion.
Margin can be simply classified based on the presence and
absence of tumor at the cut edge:

R0- no tumor at the cut edge

R1- tumor extends to cut edge

R2- macroscopic residual tumor

Margin assessment is complex and takes into account the type
of sarcoma and margin. The planned margin could be positive

for tumor tissue intentionally and have a different prognostic
significance [25].

Staging
For soft tissue sarcomas, the tumor, node and Metastases or
TNM system is the most commonly used staging system. The
system was developed as a collaborative effort of the American
Joint Committee on Cancer (AJCC) and the Union for
International Cancer Control (UICC). It considers the lymph
node involvement (N), tumor size (T), histologic grade (G) and
distant metastasis (M) for determining the stage grouping for
soft tissue sarcomas. The most recent version of the TNM
staging classification (8th edition, 2017) contains separate T
staging criteria and prognostic stage groups for soft tissue
sarcoma arising in the extremity, trunk and retroperitoneum.
Also, there is a unique primary tumor definition for soft tissue
sarcoma of the viscera of the abdomen and thorax [30] (Table
2).

Table 2. AJCC TNM classification for STS [30].

Classification Description

Primary tumor (T)

TX Primary tumor cannot be assessed

T0 No evidence of primary tumor

T1 Tumor ≤ 5 cm in greatest diameter

T1a Superficial tumor

T1b Deep tumor

T2 Tumor˃5 cm in greater diameter

T2a Superficial tumor

T2b Deep tumor

Regional lymph node (N)

NX Regional LN cannot be assessed

N0 No regional LN metastases

N1 Regional LN metastases

Distant metastases (M)

M0 No distant metastases

M1 Distant metastases

Histologic grade (G)

GX Grade cannot be assessed

G1 Well differentiated

G2 Moderately differentiated

G3 Poorly differentiated

Stage I
• IA=low grade, small (G1/X, T1a/b, N0, M0)

• IB=low grade, large (G1/X, T2a/b, N0, M0)
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Stage II
• IIA=intermediate or high grade, small (G2/3, T1a/b, N0, M0)

• IIB=intermediate grade, large (G2, T2a/b, N0, M0)

Stage III
•High grade, large, (G3, T2a/b, N0, M0)

•Regional node involvement, with any size and grade of the
primary tumour (G1-3, T1-2, N1, M0)

Stage IV
•Metastasis identified (G1-3, T1-2, N0-1, M1)

Management of Localized Disease
The major therapeutic goals include the avoidance of local
recurrence, long term survival, restoring function and
decreasing the morbidity. Decisions about radiotherapy,
chemotherapy, surgery and the timing of all the modalities
must be made by sarcoma multi-disciplinary team (MDT). In
case of limb and trunk tumor its standard treatment i.e.,
conservative surgery is recommended along with pre-or post-
operative radiotherapy. It can help to achieve greater local
control rates and maintain the optimal function. However,
radiotherapy can be avoided in case of low-grade sarcoma
patients whose sarcomas have been completely resected, or in
the patient with small superficial high-grade sarcomas which is
resected with a wide margin.

Surgery for Localized Disease
The main treatment method for all patients with adult-type
localized soft tissue sarcoma is the surgery which should be
performed by well-trained surgeon only. The R0 resection is
the main aim of surgery which includes with it a margin of
normal tissues. The appropriate level of margin of normal
tissue included with R0 resection is not accepted universally
but 1 cm of soft tissue or equivalent like fascia is commonly
acceptable. If without the loss of critical anatomical structure
(such as nerve or major blood vessel) the wide resection is not
possible then, in that case, it is acceptable to leave a planned
microscopic positive surgical margin with the risk of local
recurrence. Also, it should be discussed with the concerned
patient before the surgery [31].

In case of patients with unplanned positive margin at the time
of surgery, re-excision must be performed if an acceptable
margin can be attained with tolerable morbidity. Further, the
macroscopic residual disease provides with poor prognosis and
the local control is most likely to be achieved with the addition
of post-operative radiotherapy [32]. The borderline resectable
tumors because of their size or position must be treated using
neo-adjuvant therapy with radiotherapy or chemotherapy,
either systemic or regional. This decision will be taken
according to the histology of the tumor, which may be sensitive
to systemic treatment, and patient’s general condition [33].
Pre-operative radiotherapy should always be achieved for

myxoid liposarcoma, as it is highly sensitive to radiotherapy.
Other subtypes are less likely to respond to radiotherapy, so the
aim is to devitalize the margins of anticipated margin excision
[34].

Surgery with Metastatic Lesion
Surgical excision of the primary tumor remains optional as a
palliative resection in patients with metastatic disease in cases
with favorable prognosis, local symptoms such as pain,
ulceration, bleeding, co-morbidity, histological subtype, and
extent of metastasis. However, chemotherapy and/or
radiotherapy are still considered more appropriate.

Isolated Limb Perfusion
Isolated limb perfusion may be used pre-operatively to reduce
the size of difficult, potentially resectable lesions in the
extremity when the limb preservation is possible. The local
high dose chemotherapy (melphalan) with hyperthermia and
tumor necrosis alpha (TNFα) are restricted to the affected limb
with the help of venous and arterial cannulation and a
tourniquet [35].

Radiotherapy
The pre and post-operative radiotherapy are used as a standard
technique for high-grade and intermediate soft tissue sarcoma.
The combination between surgery and radiotherapy helps in
the preservation of local control, function, and survival to
radical resection [36].

Adjuvant Radiotherapy
The post-operative radiation recommended dose is 60-66 in
1.8-2 Gy fractions. In case of limb sarcomas, a two-phase
technique using a shrinking field is generally used; for initial
larger volume, 50 Gy is used followed by 10-16 Gy for a
smaller volume. The dose can be reduced if the field comprises
some critical structures (such as Brachial plexus) [36]. Further,
in limb sarcomas cases the preoperative radiation therapy uses
a lower dose of 50 Gy and a smaller treatment volume which
can cover the preoperative tumor volume instead of post-
operative tumor bed. This is found to be linked with an
increase in acute postoperative complications as compared to
the standard post-operative treatment but also with less late
toxicity with equivalent tumor control [37].

If the radiotherapy is used prior to operation there is a slightly
higher incidence of post-operative morbidity as well as acute
wound healing difficulties. Local free flaps might be
advantageous to avoid complications. In the case where wound
healing is more likely to create problems, such as groin and
axilla, the preoperative radiotherapy is considered as less
appropriate. Early surgery is advised in case of rapidly growing
tumors, or painful tumors. The preoperative radiotherapy can
be particularly proved to be advantageous in case of
radiosensitive histological subtype such as myxoid
liposarcoma, given the degree of tumor shrinkage which can be
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achieved [33]. The standard regimen is 50 Gy in case of
preoperative radiotherapy, over a period of five weeks. It is
followed by the surgery approximately four to six weeks after
the completion of radiotherapy. Post-operation, a dose of 10-16
Gy may be given after careful consideration if the tumor
margins are positive, however it may result in late toxicity
[38].

Curative Radiotherapy
Cases with unresectable tumors because of its location, local
invasion, or if resection results in the poor outcome or
unacceptable morbidity the radiotherapy is considered as a
treatment of choice. The radiotherapy can sometimes provide a
durable remission in these cases even though the local
recurrence rate is high. The outcome depends on the tumor
grade, size, and radiation dose. The doses of over 60 Gy can be
used. The lower dose palliative radiotherapy can be used in
patients with life-limiting co-morbidities [39].

Adjuvant Chemotherapy
The significance of adjuvant chemotherapy still remains
unproven in case of most STS. Although it is currently not
viewed as a standard treatment, there is a piece of conflicting
evidence for it. It can be used for individual patients with high-
risk tumors and potentially chemo-sensitive subtypes based on
the benefit which cannot be excluded. Types of chemo
sensitive soft tissue sarcomas includes chemo-sensitive STS
(synovial sarcoma, desmoplastic small round cell, uterine
liomyosarcoma and myxoid cell liposarcoma), moderate
chemo-sensitive STS (epitheloid sarcoma, pleomorphic
rhabdomyosarcoma, leiomtosarcoma and angiosarcomas),
relative chemo-insensitive STS (myxofibrosarcoma,
endometrial stromal sarcoma, malignant peripheral nerve
sheath tumor, clear cell sarcoma and differentiated
liposarcoma) and chemo insensitive STS (alveolar soft part
sarcoma and extra skeletal myxoid chondrosarcoma) [40].

Guidelines for Localized STS Management
• Localized soft tissue sarcoma best treatment is surgery.
• Resectable lesions are best treated with a wide excision

through normal uninvolved tissue.
• Distance of wide margin is controversial, however with

adjuvant radiotherapy, tumor free margin (R0) is adequate.
• If the wide local excision is not possible due to anatomical

difficulties, a planned surgical margin with microscopically
positive margin and adjuvant radiotherapy for intermediate
and high-grade sarcomas are accepted management method
of tumor control and for maintaining physical function.

• Adequate margin may necessitate amputation to achieve.
• Neo-adjuvant chemotherapy and/or radiotherapy should be

considered for cases with borderline resectable tumors,
which depends on the histology of the lesion.

• Combination of surgical resection and radiotherapy (pre or
post-operative) for patients with high grade sarcomas, large
or margin-positive removed lesions.

• Post-operative dose of radiotherapy is 60-66 Gy.

• Preoperative dose of radiotherapy is 50 Gy.
• Preoperative radiotherapy has a better long-term functional

outcome, with a comparable rate of disease control, as
compared with post-operative radiotherapy. However, acute
post-operative wound complications risk is increased.

• Adjuvant chemotherapy is not routinely used but could be
used if local control of the lesion is difficult, or if the
metastatic lesion is suspected.

Prognosis of Primary Lesion
Prognosis after treatment of soft tissue sarcoma can be done
using a well-established nomogram, which includes size,
grade, depth, histopathology, and age. However, some
specialist centres made an online calculator. Outcomes
improved over the past 20 years. The local recurrence is related
to grade, size and margins of excision, and most of these
recurrences occur in the first five years. However, a French
Sarcoma Study Group found late relapse particularly in case of
retroperitoneal or huge soft tissue sarcomas [41].

Standard follow up consists of
• Clinical history
• Imaging studies with the help of MRI or ultrasound in case

of clinical suspicion, or if the primary site cannot be
examined such as pelvic tumors.

• Chest X-ray with chest CT to investigate any abnormalities.
• Follow up late effects of treatment.

Guidelines for Follow up Primary Lesions
The patients suffering from high or intermediate grade
sarcomas are followed up every three to four months for the
initial two to three years, then two times every year for upto
five years, followed by annual checkups for eight to ten years.

The patients suffering with low-grade sarcomas must be
followed up every four to six months for three to five years,
followed by annual checkups.

Standard follow up practices includes:

The examination of any new symptoms as soon as reported
by the patient.
Clinical examination focused on the local recurrence with
imaging follows ups in case of clinical suspicion.
Routine chest X-ray for excluding pulmonary metastases.
Constant monitoring to detect late effects of treatments.

Prognosis of Advanced Lesions
The treatment method for metastatic lesions is palliation in
almost all cases. Around 50% of high-grade sarcoma cases
develop distant metastases and sooner or later dies of
disseminated disease. It has a median survival of around twelve
months starting from the diagnosis of metastases. But a recent
data suggests this survival maybe better in outcomes over the
period of time with a median of approximately eighteen
months [42]. Managing the advanced lesions is a complex task
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as palliative treatment depends on the presence or absence of
symptoms and probable treatment toxicity. Tumor shrinkage is
necessary to control symptoms such as pain, bleeding,
obstruction and dyspnea. Prolonged quality of life is achieved
in the absence of symptoms by stabilization of disease.
Survival in some subtypes of soft tissue sarcomas, such as
gastrointestinal stromal disease, can be achieved by the
absence of disease progression and not by the degree of
response [43]. The published chemotherapy response rates in
soft tissue sarcomas vary from 10% to 50%, which depends
upon the drug used, patient selection and histological type. A
good response to chemotherapy can be achieved if the patient
is young as there is an absence of liver metastases, with
increased survival time.

The current and future trials are focused on targeted therapy,
more specifically it uses genomic profiling with an improved
understanding of tumor-genesis and drug activity mechanism.
With the better understanding of the immune system, the
development of new agents such as the immune checkpoint
inhibitors showed great potential in other tumor types. With the
rarity of lesion with numerous subtypes, an important
challenge in the management of sarcoma is difficulty in
performing a large number of trials to gain the ideal and
standard randomized evidence. These evidences are required
while editing the new treatment recommendations (including
recommendations for rare subtypes). It is very important to
develop multicenter clinical trials which recruit a large number
of patients in it. It should aim at systemic treatment and should
be personalized according to the genetics or histology of the
individual subtype [44].

Management of Local Recurrence
If local recurrence is found, the patient should be carefully
staged as it is often accompanied by metastatic lesions. If no
metastatic lesion is found, every attempt must be made for
regaining the local control by further surgery with adequate
margins and radiotherapy, if not used before. Also, amputation
may be needed in some of the cases.

Management of Lung Metastases
For cases with proved lung metastases, metastasectomy is the
best option. The metastasectomy must be based on the disease-
free period following the primary surgery, the number of
lesions in the lung, absence of other metastases and tumor
growth. If there is no significant disease-free interval, full
staging using CT or PET scan should be done with repetition at
an interval of three months. If there is no appearance of new
lesions or if the lesion is operable, surgery is recommended.
Radiofrequency or microwave ablation can be considered as
another approach. A very targeted form of high-dose hypo-
fractionated radiotherapy known as stereotactic ablative
radiotherapy, has emerged as another potential option. But it is
still not proved that metastasectomy can improve long-term
survival [45].

Management of Extra-Pulmonary Metastases
Most of the extra-pulmonary cases are treated with systemic
treatment. In selected cases, cryotherapy, radiofrequency
ablation, surgery or radiotherapy can be used for limited
metastatic disease for prolonging the remission or reducing
symptoms. One of the emerging techniques, the
electrochemotherapy may prove to be useful in managing the
subcutaneous and refractory dermal metastases in certain
tumor subtypes, such as angiosarcoma [46].

Guidelines for Management Advanced STS
• Systemic treatment for most of the advanced soft tissue

sarcomas are not curative and the median survival time is
twelve to eighteen months. Chemotherapy response varies
from 10-50%, which depends on the drugs used, tumor
grade, histologic subtype, patient age, and size of tumor.

• Type of decided treatment should be guided by the patient
performance status, progression rate, extent of the disease,
and potential sensitivity to treatment.

• The first-line of standard treatment is single-agent
doxorubicin.

• Ifosfamide is a standard option as second-line therapy,
however, it may be used in the case where anthracyclines are
contraindicated.

• Doxorubicin and ifosfamide combination are not yet proved
itself for improving the survival as compared to first-line
single agent doxorubicin. Still, the response rate is higher,
and it can be considered for individual patients where there is
a chance of improvement of symptoms or help other
treatment modalities.

• Additionally, the second-line agents also include trabectedin
and combination of gemcitabine and docetaxel. The agent
choice depends on patient preference, toxicity profile, and
histology.

• Beyond the second-line agents, there is a number of other
agents like pazopanib and dacarbazine which can be used
depending upon the patient’s fitness and funding limitations.

• Locally recurrent disease should be excised surgically
wherever feasible. In case of patients with the
oligometastatic disease there are many options like
radiotherapy, surgery or ablative therapies, microwave and
cryotherapy can be utilized for individual cases, even though
there are limited data on their survival benefits.

Summary and Recommendations
• Soft tissue sarcomas are a rare and heterogeneous group of

embryologic mesenchymal tissues which contain more than
100 different histological subtypes.

• The pathological diagnosis is done on the basis of
immunohistochemistry, histological morphology and
occasionally molecular testing.

• Soft tissue sarcomas are most commonly presented as an
increasing painless mass in the trunk or extremities.

• The presence of distant metastases is uncommon at the time
of presentation, but it is more likely present in deep, large,
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high-grade sarcoma. A total of 80% of such metastases are
present in the lungs.

• The diagnosis of a soft tissue sarcoma is often unsuspected.
Partial excision of the tumor before referral may be
associated with a higher incidence of distant metastatic
disease and the need for an extensive reresection that may
impact the functional result. In addition, an inappropriately
placed diagnostic biopsy may preclude subsequent surgical
resection, flaps preparation, and/or cosmetic repair, or in case
of more extensive surgery for encompassing the biopsy site
and definitive resection time. Because of these issues, early
referral of the patient with suspicious soft tissue mass to a
specialized centre with a multidisciplinary sarcoma team is
recommended.

• It is recommended to perform magnetic resonance imaging
(MRI) of the primary extremity lesion and computed
tomography (CT) of primary abdominal, visceral and
retroperitoneal lesion.

• A core needle biopsy, if technically feasible is the preferred
method for tissue sampling. If an incisional biopsy is
required, it should be carefully planned and performed by the
surgeon who will be doing the definitive resection. A poorly
placed initial biopsy may preclude subsequent surgical
resection and/or cosmetic repair and flaps preparation or
require more extensive surgery for encompassing the biopsy
site at the time of definitive resection. It is recommended that
all pathology specimens of suspected soft tissue sarcomas
should be reviewed by a pathologist who specialized in the
assessment of soft tissue tumors.

• Once the diagnosis of a sarcoma is established, chest
imaging is recommended to evaluate the pulmonary
metastatic disease. In all the patients, chest CT is used rather
than chest radiograph in the patient with a high risk of
pulmonary metastases (tumors>5 cm, deep-seated, or
intermediate or high grade). CT of the abdomen and pelvis is
recommended in round cell/myxoid liposarcomas due to the
common presentation of extrapulmonary metastases in the
abdomen and retroperitoneum. Imaging of the brain is
suggested for patients with angiosarcoma and alveolar soft
part sarcoma due to high propensity of these tumors for
central nervous system metastases.

• Positron emission tomography is not routinely done in
staging evaluation of new cases. PET can differentiate
neurofibromatosis and a malignant peripheral nerve sheath
tumor.

• Soft tissue sarcomas are staged according to the combined
American Joint Committee on Cancer (AJCC)/Union for
International Cancer Control (UICC), tumor, node,
metastasis (TNM) system which is based on tumor size (T),
lymph node involvement (N), distant metastases (M) and
histologic grade (G). The most recent edition of AJCC/UICC
staging manual (8 edition 2017) has separate T staging
criteria, and prognostic stage groups for soft tissue sarcoma
arising in the extremity/trunk and retro-peritoneum. In
addition, there is a unique primary tumor definition for
sarcoma of the viscera of abdomen and thorax but no
prognostic stage grouping at that site is available.

• The TNM staging system is not in widespread use for
retroperitoneal sarcoma. It does not accounts for disease site
or histology i.e., the two major prognostic indicators. AJCC
recommends the use of a prognostic nomogram to estimate
the likelihood of post-operative survival.

In addition to tumor stage, other prognostic variables include
age, site and histological subtype. A nomogram developed by
Sloan Kettering Cancer Center (MSKCC) is available online to
help in predicting survival and treatment decision making for
every single patient.
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